
AMERICAN JOURNAL 

OF 


OBSTETRICS AND 
GYNECOLOGY 




Fred L,. Adair 
Brooke M. Anspach 
James R. Bloss 
Lucius E. Burcii 
Walter W, Chipman 
Willard R. Cooke 
Harry S. Grossen 
Thomas S. Cullen 
Arthur H. Curtis 
William C. Danforth 
Walter T. Dannreutiier 
Carl H. Davis 
Joseph B. DeLee 
Robert L. Dickinson 


Advisory Editorial Board 

Palmer Findley 
C. Frederic Fluhmann 
Robert T. Frank 
John R. Fraser 
William P. Healy 
F. C. Irving 

Jennings C. Litzenberg 
Frank AV. Lynch 
James C. Masson 
James R. McCord 
Norman F. Miller 
Charles C. Norris 
Emil Novak 
Everett D. Plass 


IsiDOR C. Rubin 
John A. Sampson 
Otto H. Schwarz 
H. J. Stander 
Fred J. Taussig 
Paul Titus 
Norris ML Vaux 
William H. Vogt 
George Gray AA'^ard 
Raymond E. Watkins 
Benjamin P. Watson 
Philip P. AVilliams 
Karl M. AVilson 


Official Organ 


the AMERICAN GYNECOLOGICAL SOCIETY’ ; THE AMERICAN ASSOCIATION OF OBSTETRICIANS, 
GYNECOLOGISTS, AND ABDOMINAL SURGEONS ; NEW YORK OBSTETRICAL SOCIETY ; OBSTETRICAL 
SOCIETY OF PHILADELPHIA ; BROOKLYN GYNECOLOGICAL SOCIETY ; ST. LOUIS GYNECOLOGICAL 
SOCIETY : NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY ’, BALTIMORE OBSTETRICAL 
AND GYNECOLOGICAL SOCIETY ; CHICAGO GYNECOLOGICAL SOCIETY ’, CINCINNATI OBSTETRIC 
SOCIETY ; CENTRAL ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS ; AMERICAN BOARD 
OF OBSTETRICS AND GYNECOLOGY ; WASHINGTON GYNECOLOGICAL SOCIETY ; PITTSBURGH 
OBSTETRICAL AND GYNECOLOGICAL SOCIETY ; OBSTETRICAL SOCIETY OF BOSTON ’, LOUISVILLE 
OBSTETRICAL AND GYNECOLOGICAL SOCIETY ; SOUTH ATLANTIC ASSOCIATION OF OBSTETRICS 

AND GYNECOLOGY 


EDITORS 

GEORGE W. KOSMAK HUGO EHEENFEST 

ASSOCIATE EDITORS 

HOWARD C. TAYLOR, JR. . . . WILLIAM J. DIECKMANN 


VOLUME 42 

JULY— DECEMBEE, 1941 


ST. LOUIS 

THE C. V. MOSBY COMPANY 
1941 



CoPXRiGHT, 1941, BY The C. V. Mosby Company 
(All rights reserved) 


Printed in the 
United States of America 


Press of 

The G. y. ilosiy Company 
St. Louis 



American Journal of 
Obstetrics and Gynecology 

VoL. 42 July, 1941 No. 1 

* * ® * 

Original Communications 

STUDIES ON THE NUCLEATED RED CELL COUNT IN THE 
CHORIONIC CAPILLARIES AND THE CORD BLOOD OF 
VARIOUS AGES OP PREGNANCY 

George W. Anderson, M.D., Buffalo, N. Y. 

(From the Department of Obstetrics and the Pathological Laboratories of the 

Buffalo General Hospital) 

E ver since the presence of nucleated red cells in the peripheric blood 
of the newborn infant became known, their significance has been a 
matter of dispute. In recent years thei’e has been pronounced resump- 
tion of this deljate. The studies of erythi’oblastosis naturallj’ have turned 
to the blood picture in the newborn infant in an attempt to define varia- 
tions of the normal count. 

REVIEW OF LITERATURE 

The first investigations as to the presence of nucleated red cells in the blood of 
the newborn infant are accredited to Neumanni in 1871. Lippman,^ in his study of 
the newborn blood, listed the observations of several investigators, on the number 
of nucleated erythrocytes, which we have included in Table I. According to Lipp- 
man, Pischels was not impressed by the number of erythroblasts in the normal full- 
term newborn infant, but he had noticed their presence in premature infants. Loos,'* 
Geissler and Japha,5 in 1895, concluded that normoblasts did not occur in the blood 
of the normal newborn infant, and that their presence, therefore, must be considered 
as a pathologic sign. According to Heimann,^ erjdhroblasts were not common in 
icterus neonatorum. Karnitzki" found nucleated erjdhrocytes in the blood of an 
otherwise normal nursling seven and one-half months of age. In recent years ob- 
servations were directed to the study of nucleated red cells in erythroblastosis. 
Buchan and Comries first noted in 1909 that widespread hemopoiesis is the under- 
Ijnng pathologic condition in icterus gravis. Eautmanno and Schriddeio investigated 
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Table I. Chroxolook; Data of Various Authors on Nuuueated Bed Blood Cells 


AUTHOR 

YEAR 

OBSERVATIONS 

Neumann, E.' 

1871 

First observer to see nucleated red blood cells in 
newborn blood. 

Vierordt, Iv .25 

1872 

Confirmed Neumann’s observations. 

Elder and Hutchinson2H | 

1895 

Found an average of 5 to 12 erythroblasts per 
100 leucocytes. 

Carstanjeii, jM. 2 r 

1900 j 

Found an average of 1.3 nucleated red blood 
cells per 100 leucocytes. 

Aiken, J .28 

1902 

Found erythroblasts in all cases directly after 
birth: at 48 hours after birth in 24 out of 
25 cases; at 5 to 9 days, 15 out of 27 cases. 

Fehrsen, A. 0.2s 

190.3 

Always found erythroblasts present in first two 
hours after birth; never after thirteen 
hours. 

Takasu, K.ad 

1904 

Found nucleated red blood cells in all cases. 

Grawitz, E.si 

1906 

Found nucleated red blood cells in 3 of 15 in- 
fants. 

Bifii and Gallics 

1908 

Observed nucleated red blood cells in 28 of 29 
cases. 

Konig, H.33 

1910 

Found nucleated red blood cells in 92 per cent 
of cases. 

Slawik, E.3^ 

1920 

Found average of 6 nucleated red blood cells 
per 100 leucocytes present in 14 of 25 cases 
in second week. 

Luca.s, W. P., et al.ss 

1921 

Pound nucleated red blood cells in 52 per cent 
of cases on first day, with average of 1 
per 100 leucocytes; 5 per cent of cases on 
second day, witli average of % a nucleated 
red blood cell per 100 leucocytes. 

Lippman, H. S.2 

1924 

Studied 71 infants: greatest number of nu- 
cleated red blood cells at birth, with sudden 
decrease until fifth day when onlj' 1 cell 
seen in 30 cases. Highest count 37.8 per 
cent. 

Heath, E.ss 

192(3 

Found minimum value of 0.3 per cent and max- 
imum of 31.3 per cent. Suggested possi- 
bility of pathologic conditions with high 
j counts. 

Biingeler and 

Schwartz'S 

1927 

! Found 1-1.5 nucleated red cells per 100 leuco- 
cytes, with highest value 24 per 100 leuco- 
evtes. Postulated “birth crisis.” 

Porkner, C. E.^r 

1929 

38.5 per cent of eases had nucleated red blood 
cells on first day of life. 

Javert, C. T.'s 

19.39 

Found average of 10 nucleated red blood cells 
per 100 leucocytes. 


the pathologic basis of universal edema of the newborn infant. The term “erythro- 
blastosis'’ was introduced by Bautmann.a Kleinschmidtii found the blood picture 
in a case of icterus neonatorum resembled that of an embryo between three and five 
months of age. We have listed in Table II abnormal values of blood smears in the 
newborn blood according to various authors. Here we shall call attention to tiie 
paper of Biingeler and Schwartz ' 2 which, unfortunatelj', did not receive any comment 
in the literature of recent date. Biingeler and Schwartz , 12 in 1929, did not find any 
basic differences in the blood pictures which could be correlated directly with the 
birth weight of premature infants, although the highest number of normoblasts 
was found in premature infants witli very low weights. They also noticed the rapid 
disappearance of nucleated red blood cells on the second, third, or fourth daj^ of 
life. This fact has been stressed by Javert.12 They felt that the nucleated cell 
count could be used as an indicator of the viability of the newborn infant. Accord- 
ing to Biingeler and Schwartz , '2 normoblasts in the blood of the newborn full-term 
infant are not a physiologic phenomenon in the strict sense but rather conditioned 




ANDERSON; NUCLEATED RED CELL COUNT IN PREGNANCY 


3 


Table II. Abnormal Values of Nucleated Eed Blood Cells 
Eeview of Several Authors 


AUTHOR 

year 

nucleated red cells per 100 
LEUCOCYTES 

DISEASE 

Schridde, H.io 

1910 

53 nucleated red blood cells per 
100 leucocytes 

Congenital hydrops 

Salomonsen, L.as 

1931 

49 nucleated red blood cells per 
100 leucocytes 

Congenital hydrops 

Shapiro and Gohenss 

1939 

Found values of 369 and 364 
nucleated red blood cells per 
100 leucocytes 

Congenital hydrops 

Javert, G. T.is 

1939 

1 

1 

a. Found values of 362, 110, 
and 1,324 nucleated red 
blood cells per 100 leuco- 
cytes. 

b. Values of 44 to 52 and 70 
nucleated red blood cells per 
100 leucocytes. 

c. Values varying from 20 to 
84 nucleated red blood cells 
per 100 leucocytes. 

Erythroblastosis fe- 
talis 

Congenital abnor- 
malities 

Prematurity 

Wolf and Neigus^c 

1940 

a. Pound variations from 21, 
16, 41, 58, 143, 85 to 300 
nucleated red blood cells per 
100 leucocytes. 

b. Values of 78 and 149 per 
100 leucocytes. 

Icterus gravis 

Erythroblastosis 


by an abnormal act of delivery. Bungeler and Schwartzi2 also noted immature 
white cells parallel to an increase of nucleated red cells in the first days of life. 
Conversely, in the absence of immature white cells, nucleated red cells were not 
present or only in very small numbers. These authors interpreted these cells as 
signs of, or reactive phenomena to, tissue damage, especially hemorrhages, during 
the act of delivery. Disintegration of tissue and blood, which is avidly resorbed 
in this early period of life, leads to a noticeable increase of white cells and, es- 
pecially, to the liberation of nucleated red blood cells. Injection of embryonic 
juice into rabbits produced an analogous increase in the number of immature 
white and nucleated red blood cells. These abnormal cells disappeared from within 
twenty-four to forty-eight hours. Their elaborate study led them to postulate a 
“birth crisis’’ in the blood picture of the newborn infant which they feel is con- 
ditioned by tissue damages during the course of delivery. Some data published by 
these authors seemed of particular significance. In many cases the blood pictures 
were absolutely identical with those of a normal adult, in spite of the decidedly pre- 
mature state of the newborn infant. On the other hand, in full-term infants 
(determined by the usual standards of weight, length, and duration of pregnancy), 
a considerable increase of immature red and white cells was seen; especially in 
children bom after prolonged labor or after considerable damage to the cranium 
or other organ systems, as proved by post-mortem examinations. 

Among more recent observations, we wish to call attention to those of C. T. 
Javerti3 T?ho believes that routine cord blood smears can be used as a more accu- 
rate criterion of prematurity and maturity than the standards so far accepted. 
This statement certainly cannot be reconciled with the studies of Bungeler and 
Schwartz.12 According to Javert,i3 a certain number of nucleated red cells (10 or 
more) per 100 white cells, is in itself a sign of prematurity, regardless of whether 
or not weight, length, and duration of pregnancy are also pointing to prematurity. 
That high nucleated red cell counts might be caused by asphyctic conditions, as for 
example, in congenital heart disease, is pointed out in the paper by Heilman and 
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Hertig.i-t They found such an increase of nucleated red cells which, in examining 
the chorionic capillaries, might be confused witli erjdhroblastosis. Javert,i3 too, has 
noted that in the blood smears from eases with different abnormalities and from 
asphyxiated babies, in general, an increased number of nucleated erythrocytes was 
found. 

It is the purpose of this paper to add more material to this question, 
dealing tvith the number of nucleated red cells in the newborn infant, 
which is still unsettled, as we believe. Correlation of post-mortem find- 
ings to the blood picture seen in the cord smears seems of distinct value, 
espeeiallj^ with regard to some of the views expressed in the recent litera- 
ture. At the same time we also Avish to add in the frame of this study 
more material of simple diagnostic value in the very early phases of preg- 
nancy, as revealed in routine examinations of eurettings from abortions. 
Ever since 1930 this histologic procedure, introduced by K. Terplan, has 
proved its reliability in determining the age of pregnancj^, especially in 
the first tAvelve weeks. Ryerson and Sanes^® have summarized the entire 
material examined in the Pathological Laboratory of the Buffalo General 
Hospital until the year 1934. While in our routine histologic proce- 
dures the number of nucleated red cells in chorionic capillaries was more 
or less roughly estimated, Ryerson and Sanes^® actually enumerated the 
nucleated red cells and determined their ratio to the nonnueleated red 
cells in the chorionic capillaries. With this ratio the age of the preg- 
nancy Avithin the early phases could be determined fairly accurately, 
and these estimates in many eases could be controlled by reliable clinical 
data and the length of the embryo. The figures reported ])y Ryerson and 
Sanes^® Avere confirmed by Ohringer,^® in Germany, and by Halpert and 
Stasney,^' in this country. Ryerson and Sanes'® mentioned the possi- 
bility that counting of nucleated red cells in the chorionic capillaries 
might be used to detect fetal erythroblastosis in more mature preg- 
nancies. 

We Avish to shoAv that examination of the nucleated red blood cells in 
the chorionic capillaries reveals rather constant figures for the normal 
neAvborn infant. WheneA^er these Amlues are altered, certain conclusions 
may be draAAUi. 

MATERIAL EXAMINED 

Two hundred and sixty placentas were received, as a rule immediately following 
deliver}'. These included full-term and premature births and also some late abortions. 
There were 200 placentas at full term. Tliey were weighed, diameters measured, 
carefully inspected, and any findings of infarcts, length, and insertion of cord 
recorded. Sections in vertical and horizontal (parallel) planes were taken and for 
forty-eight hours fixed in Ortli’s fluid (this mixture was given preference becanse 
of its excellent fixation of the red blood cells). They Avere embedded in parafidn in 
the nsnal way. Sections were cut at 8 microns and stained AA'ith hematoxyHn-eosin. 
One thousand red blood cells were counted within the lumina of the chorionic capil- 
laries Avith the oil immersion lens. The ratio of the nncleated to nonnncleated 
erytlirocytes, as found in the placentas, is giA’en in Fig. 1. 

In addition to this enumeration of red blood cells in the chorionic capillaries, blood 
was aspirated from the umbilical cord of full-term and premature infants, including 
also all those cases of abortions in Ayl)ich blood could be obtained. The smears AA'ere 
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stained according to Wright’s method. The usual differential count of 100 leucocytes 
was done, and as nucleated red blood cells (normoblasts, erythroblasts, proerythro- 
blasts) appeared, thej^ were counted separately. That number, therefore, is related 
to 100 wlute cells. Our findings are recorded in Fig. 2. 

In many instances of fetuses under 2,500 Gm., we were unable to correlate the cord 
blood smear with the findings in the chorionic capillaries. In some of these, we 
liad received only the placenta, and cord blood smears were not obtainable. In 
addition, we ■were fortunate to have the opportunity to study cord blood smears from 
4 cases of erythroblastosis and the placenta in one of these. 



Lenoth in Cm 5 , ^ 20 o5 45 50 58 

I 1 I I I I 


Age in Weeks d 16 2D 52 35 40 45 

'Pig. 1. — Scattergram, showing nucleated red cell counts per one thousand erythro- 
cytes in the chorionic capillaries of 260 placentas examined in various ages of preg- 
nancy, correlated with the weight in grams, length in centimeters, and the age in 
weeks. 

RESULTS 

a. Full-Term Infants (Weight Above S,500 Gm .). — Of the 2(50 placentas studied, 
200 were in this group. The average weight of the infants was 3, .377.6 Gra. and 
average length was 50.7 cm. Examination of the chorionic capillaries in the placentas 
of this group revealed absence of nucleated red cells in counting 1,000 erythrocytes 
in 166 placentas. In 33, one nucleated cell per 1,000 nonnucleated erythrocjdes was 
found. Only in one case which was that of an asphj-xia and in which the umbilical 
cord smear showed more nucleated red cells tlian are usually seen, we found 3 nude- 
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ated cells in the chorionic capillaries per 1,000. The average count of nucleated red 
cells in the cord blood smears of these 200 infants was 7.3 per 100 leucocytes. This 
includes the five fatal eases with a much higher count of nucleated red cells in each 
(see Table III). In the majority of these eases the number of nucleated red cells 
ranged between zero and ten. Many of these were around 6; in 8 instances the 
count was above 10, varying between 12 and 24. Variations of weight and length 
of the infant had apparently no effect on this figure. In the mierophotograph (Fig. 
3, A and C), this very rare occurrence of nucleated red blood cells in the chorionic 
capillaries of a full-term placenta is shown. 
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Fig. 2. — Soattergram, showing nucleated red cell counts per one hundred leucocytes 
in 260 cord blood smears of various ages of pregnancy, correlated with the weight in 
grams, length in centimeters, and the age in weeks. 


b. Prematures (From- 1,500 to 2,500 Gm .). — In this group, 30 cord smears and 11 
placentas were studied. Twenty-five live infants had a nucleated red count of 11 
per ioO leucocytes. The remaining 5, all of which died or were stillborn, had an 
average count of 57.3 per 100 leucocytes (Table III). This makes a total average 
of 21 nucleated red blood cells per 100 leucocytes. In 6 of the 30 placentas which 
were examined, the chorionic capillaries showed the presence of one nucleated red 
cell per 100 erj'throcj’tes. In the other five, 2 per 1,000 erythrocjdes were found. 

c. Abortions (under 1,500 Gm .). — In this group, 49 placentas and 30 cord blood 
smears were examined. The results are recorded in Figs. 1 and 2. The average 
count for abortions is 101.7 nucleated red cells per 100 leucocj'tes. This figure, of 
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course, includes a wide variation in the age of pregnancy which was terminated 
by abortion and, as the accompanying graphs illustrate, counts as high as from 
200 to 300 nucleated red blood cells per 100 leucocytes Avere found in the abortion 
of a twelve weeks’ pregnancy. Correspondingly, we found values of 10 nucleated 
red blood cells per 1,000 erythrocytes in the chorionic capillaries in these cases in 
which the preg^nanc}' was about three months of age. This value increased rapidly 



Pi&. 3. — (A) Section through tlie placenta, illustrating the chorionic capillary of a 
full-term infant (low power). (B) Section through a chorionic villus of a six to eight 
weeks’ pregnancy, illustrating the nucleated red blood cells in a capillary (low power). 
(O) The chorionic capillary of A, showing absence of nucleated red blood cells (oil 
immersion). (B) Chorionic capillarv of the ink-marked area in B, showing numerous 
nucleated red blood cells. (B) Wright’s stain preparation, showing nucleated red 
blood cells taken from a case of erythroblastosis. (B) Wright’s stain preparation of 
nucleated red blood cells from a fetus of three months’ gestation. 
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Table III. Causes of Death and Nucleated Eed Blood Cells Pee 100 
Leucocytes and 1,000 Erythrocytes 


case 

NUC. R. B. C. 

CORD 

smear 

NUC. R. B. C. 
CHORIONIC 

CAP. 

length 

(CM.) 

■weight 

(GM.) 

AUTOPSY findings 




Full-Term- Infants 


M. K. 

14/100 

0/1000 

52.0 

3820 

Intermeningeal and subdural 
hemorrhages. Tentorial 
tears. (Stillborn.) 

D. S. 

10/100 

0/1000 

55.0 

2720 

(Craniotomy.) Extensive 
maceration. 

S.B. 

38/100 

0/1000 

52.5 1 

1 

4210 

Empyema (died on seventh 
day). Hemorrhages in kid- 
ney and scalp. Hemorrhagic 
pleuritis. 

G.M. 

6/100 

0/1000 

50.0 

5280 

Cephalematoma (stillborn). 
Atelectasis of both lungs. 
Autolytic fetus. 

B. G. 

54/100 

0-1/1000 

51.0 

2530 

Asphj-xia (died 1 hour after 
birth). Diffuse hemorrhages 
in adrenals and both lateral 
ventricles. 


23.2/100 

>1/1000 

51.7 

3712 

Average 


Premature Infants 


M. L. 

72/100 

2/1000 

42.5 

1 

1 

2450 

Aspirated mucus in major 
bronchus. Subperiosteal 
hematoma and scalp hemor- 
rhage. Atelectasis of both 
lungs. (Lived 7 hours.) 

F. A. 

68/100 

3/1000 

38.0 

1620 

Fetal atelectasis. (Stillborn.) 

L. A. 

74/100 

2/1000 

40.0 

1560 

Tentorial tears. fntermenin- 
geal and pleural hemor- 
rhages. Atelectasis (lived 2 
days). 

G. R. 

41/100 

1/1000 

48.1 

2480 

Intratentorial and intermenin- 
geal hemorrhages. Also 

hemorrhages in lungs. 

A. G. 

22/100 

0/1000 

37.0 

1520 

Acrania and anencephaly. En- 
cephalocele. 


57.3/100 

2/1000 

41.2 

1926 

Average 


in the abortions of younger age, until in those very early pregnancies from six to 
eight weeks ’ duration, practically all of the red blood cells in the chorionic capillaries 
were found nucleated (Fig. 3, B and D). A representative cord smear from a 
three months’ fetus is illustrated in Fig. 3, F. However, in this same series of two 
infants, weigliing 1,400 and 1,100 Gm., we found only 7 and 5 nucleated red cells 
per 100 leucocytes in the cord smear. These infants remained alive. 

d. Twin Infants . — There were three sets of twins in this series. Their average 
weight was 2,665 Gm. ; their average length 46 cm. Five nucleated red cells per 100 
leucocjdes were seen in the cord blood smear, and no nucleated red cells were found 
in the chorionic villi. 

e. Pace . — There are 17 negro infants in tliis series. Their average weight was 
3,153.7 Gm., and their length 49.4 cm. The average nucleated red count per 100 
leucocytes was 7. No nucleated red cells were found in the chorionic capillaries. 

f. Moi-tality . — The mortality rate is 2.5 per cent for the 200 full-term infants. 
Post-mortem findings are tabulated in Table III. These findings are not complete, 
especiallj' in the premature group. In some cases, it took many days until a post- 
mortem consent could be obtained. In these and in others^ an extreme autolysis of 
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the tissues at the time of autopsy prevented a reliable morphologic analysis. This 
applies also to the umbilical cords, and cord blood studies could not be made in 
some of these cases. As seen in Table III, a distinctly increased number of 
nucleated red cells was found in the cord blood of the dead infants in each group. 

g. Maternal Statistics . — The average age of the mothers in this series was 25.2 
years. Eighty-three of these were primiparas, with an average age of 22.4 years. 
No variations in the nucleated red blood cell count were observed relative to parity 
or age of the mother. The average weight of the mothers at the time of delivery 
was 152.4 pounds; the average weight gained during pregnancy was 25.0 pounds. 
No difference was observed relative to the weights or the weight gained in infants 
born of these mothers. The average count of nucleated red cells was 7.1 per 100 
leucocytes. In addition, this count was apparently not altered by such complications 
as mitral stenosis, pre-eclampsia, hypertension, and sj'philis. The average erythrocyte 
count of the mother on the day of admission was 3,895,000 with a hemoglobin of 77.6 
per cent. No correlation could be found between the red cell count and hemoglobin 
of the mother and the nucleated red cell count in the cord smears. Our series in- 
cludes 4 patients with severe anemia and 1 patient with myelogenous leucemia, all 
of whom delivered normal babies without alteration of the nucleated red cell count 
in the cord smears or in the placentas. Stimulated b}^ the studies of Biingeler and 
Schwartz,i2 lye have tried to correlate our blood studies with the length of labor and 
the method of deliverj’. As previously noted, variations in the count of primiparas 
and multiparas, as a group, were negligible. Our findings are listed in Table IV. 


Table IV. Method op Delivery and Average Nucleated Red Counts 
Pee 100 Leucocytes 


length op 
LABOR 

CASES 



LOW FORCEPS 

CASES 

BREECH 

Under 10 
hours 

49 

6.9/100 

21 

5.2/100 

leucocytes 

2 

6/100 

10-20 hours 

43 

6.8/100 

25 

6.6/100 

1 

10/100 

20-30 hours 

18 

7.8/100 

12 

10.3/100 

1 

6/100 

30-40 hours 

4 


6 

9.6/100 

0 


40-50 hours 

3 


6 

9.8/100 

0 


Over 50 
hours 

1 

5.2/100 

3 

8.1/100 

0 

— 


118 

6.3/100 

Average 

73 

8.3/100 

Average 

4 



The 5 deaths are not included in this analysis. However^ we did not feel, in 
analyzing each of these cases individually, that the increased count of nucleated red 
cells which was found in each one was conditioned by the type of delivery. Our 
Table lA'' shows that there is no marked variation of the nucleated red cell counts 
dependent upon length of labor or method of delivery. 

The average weight of the placentas in the full-term infants was 641.07 Gm. 
Weight, insertion of cord, infarcts, and length of cord were noted, but no correla- 
tion could be established between these findings and the nucleated red blood cell 
count. The length of the cord played no part except in one case. In this it measured 
115 cm. and was found coiled about the baby’s neck. It was felt that this finding 
was the cause of death from severe asphj-xia. The number of nucleated red cells in 
this case was 50 per 100 leucocytes, but onlj' 2 to 3 nucleated red cells were seen 
among 1,000 erjdhroeytes in the chorionic capillaries of the placenta of this case. 

Erythroblastosis : We have had four cases of erythroblastosis in our series. The 
cord blood smears gave the following counts of nucleated red cells per 100 leueocj-tes ; 
260, 210, 74, and 56. In only one ease was it possible to examine the placenta. In 
this, 142 nucleated red cells could be counted per 1,000 erythrocytes within the 
chorionic capillaries. Pig. 3E shows the tj-pical findings in one of these cases with 
universal edema. In this case, the stillborn infant was already considerably 
autoljTic. An exact morphologic analj'sis of the blood smear was impossible, but the 
nucleated red cells within the capillaries of the placenta could be readily enumerated. 
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DISCUSSION 

The conclusions of Ryerson and Sanes^® as to the number of nucleated 
red cells in the chorionic capillaries were based on the ratio between 
nucleated red cells and erythroejdes. They were of especial importance 
in determining the early phases of pregnancy from four to twelve weeks’ 
duration, and comparing such figures to all those obtained from placental 
tissue in pregnancies older than twelve weeks. For this determination 
it was entirely sufficient to enumerate 100 erythrocytes. In amplifying 
their studies, we have demonstrated that in late abortions, but especially 
in the placentas of premature and mature pregnancies, it is necessary to 
count at least 1,000 erythrocytes in order to find one or, in a few cases, 
more nucleated red blood cells. Obviously, the cord smear gives us a 
more easily accessible means of determining the relative number of 
nucleated red cells. The erythroblast-leucoeyte ratio might be found 
distinctly increased in premature infants in certain malformations and 
in all infants with very severe asphyxia, but this increase of nucleated 
red cells is not as striking in the ratio of erythroblasts to erythrocytes in 
a histologic analysis of the chorionic capillaries. This, as Ryerson and 
Sanes“ already have pointed out, might be of considerable diagnostic 
value, especially in cases of erythroblastosis. In one of our cases of 
erythroblastosis, 142 nucleated red cells were numerated per 1,000 
erythrocytes. On the other hand, in cases of asphyxia, this ratio never 
exceeded 2 to 3 per 1,000 erythrocytes. 

It has been stated already by Biingeler and Schwartz^® that the value 
of routine hematologic examination, including cord smears, at the time 
of delivery, and especially applied to premature babies, lies in prognosis. 
Javert believes that a low count of nucleated red cells in full-term in- 
fants is indicative of a more mature hemopoietic system. Conversely, 
premature infants, on the basis of weight and length, may have an im- 
mature hematopoietic system. 

One-third of the premature cases in Group II in Javert ’s paper shows 
entirely normal counts. In addition, in 20 per cent of the mature Group 
I no nucleated red cells were seen at all. In 32 per cent of the same 
group, consisting of babies of normal or even excessive size, the blood 
smear gave the “premature” picture. In several cases of Group II 
in which a post-mortem examination was performed, distinct pathologic 
changes, especially subarachnoid hemorrhages, were found. 

In our OUT! very limited post-mortem series, in all full-term infants, 
severe hemorrhages, caput succedaneum or cephalematoma were found. 
In two instances with nucleated red cell counts of 6 and 10, respectively, 
death had occurred apparently previous to delivery. There were exten- 
sive maceration and considerable hemoljdic fluid in the pleural cavities. 
Craniotomy had to be resorted to in one, while in the other, in spite of 
severe maceration, small suffusions were seen in the scalp. In our 
premature gi'oup, in all cases exceeding the weight of 1,000 Gm., distinct 
evidence of birth injury was present: suggillation in the scalp, sub- 
periosteal hematoma, tentorial hemorrhages, multiple petechial hemor- 
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rhages in the serous membranes, hemorrhages in the lung parenchyma, 
and, in one case, very severe malformation with a huge encephalocele and 
extensive rachischisis. 

From our series, as well as from the findings of Javert,^® and especially 
from those of Biingeler and Schwartz,^^ it seems evident that nucleated 
red blood cells are frequentlj”- absent. This applies not only to mature 
infants but, within certain limits, also to prematures. What the actual 
or best controlled number of nucleated red cells in the large normal 
material from entirely normal deliveries really is, we hesitate to state 
with too rigid figures. In all probability, slight variations between zero 
and 5 to 10 will continue to be found, in line with the biologic differences 
of individuals and of such individually conditioned events as the birth 
of a child. We are inclined to agree with Biingeler and Schwartz*^ as to 
the ever ready responsive ability of the normal bone marrow to tissue 
damage, with or without asphyxia. Certainly asphj’-xia seems to play 
an important causative role in this entire complex, in many eases. Wliat 
all these figures really reflect is the state of the bone marrow at the 
time of or immediately following delivery ; but we do not loiow whether 
the state of the bone marroiv preceding the time of delivery is also re- 
flected by these flgures. It might be in the normal fetus close to, if not 
identical with, the count in a normal infant. If the bone marrow does 
react in some instances with liberation of an abnormal number of 
embryonic forms of red and white cells into the circulating blood, then 
we might remember that this is the very nature of any normal bone 
marrow, not only at the time of birth but occasionally also in adult life 
in reaction to some severe injury as, for instance, extensive hemorrhagic 
infarctions or other inner hemorrhages. It is the very nature of the 
bone marrow that it is alwaj’-s in an embryonic state. Such reactions are 
in line with the experience of Biingeler and Schwartz^^ who found this 
sometimes more pronounced in the premature group and especially in 
infants below 40 cm. in length and 1,000 Gm. of weight. If within one 
to three days these reactive forms disappear completely, we could hardly 
consider this fleeting phenomenon an expression of a premature state 
of the bone marrow. In every other respect, however, our flgures seem 
to confirm the findings of Javert,^® especially in regard to the average 
count of nucleated red blood cells found in the smears from the umbilical 
cords. 

Some of the differences in the numbers of nucleated red cells, as en- 
countered in the literature, might be due to mere technical features. 
Biingeler and Schwartz^^ and Javert*^ have called attention to the higher 
count of nucleated red cells in the cord blood and the quick drop of 
nucleated forms in the smear taken from the blood of the newborn in- 
fant mthin the first twelve to twenty-four hours, leading to their com- 
plete elimination within a very few days. 

Quite reluctantly, we have added our own results to this problem 
of number and significance of nucleated red blood cells in the newborn 
infant at the time of delivery. Our material is admittedly small. Small 
also is the number of post-mortem examinations which could be used 
for this study, but notwithstanding this deficiency, we feel these find- 
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ings should be reported, as their correlation to the hematologic findings 
from the cord blood appears of some value. We wish to urge more 
complete recording and reporting of normal or pathologic findings in 
the newborn infant, hut more so in the stillborn, especially in such in- 
stances in which an abnormally high nucleated red blood cell count was 
seen in the cord smear and, reversely, also in those cases in which this 
count was not increased, as these might prove just as important. In 
addition, all such cases seem to be of great interest in which an unusually 
high number of nucleated red cells is encountered in the blood smear in 
an otherwise normally appearing infant. This blood smear might have 
a frank erythroblastosis-like appearance and still the anticipated change 
for the worse does not take place. Within a few days, the count returns 
to normal. We had such an experience recently. 

A primipara was delivered of a full-term baby boy of 4,240 Gm. in weight and 
53 cm. in length. The number of nucleated red cells on the day of delivery was 950 
per 100 leucocjdes, on the third daj’' 104 per 100 leucocytes, and on the fifth day 55 
per 100 leucocytes. The most interesting feature regarding this unusually high 
number of nucleated red cells is the fact that the labor had lasted for over seventy- 
four hours. But, as far as we know, the baby’s subsequent development was normal. 

Whether or not we should consider this recent experience of ours as 
exceptional, we believe as before in the great value of the cord blood 
smear in detecting cases of erythroblastosis. 

Wintrobe and Schumakeris have compared the blood picture of patients with 
pernicious anemia during the response to liver therapy with the blood of the 
fetus. Liver extract has been used experimentally (Wintrobei® on this basis 
in rabbits), but it failed to bring about an increase in the blood values. Wigodsky 
and Ivy 2 o working with rats, Bruner,2i and Eeimer ,22 who repeated these ex- 
periments with chick embryos, also failed in detecting an}' changes in the blood 
formation of the embryo. Kecently Jones23 has observed changes in the primitive 
bi'ood formation of an eleven-day rat embryo, following parenteral administration 
of liver extract to the mother. He repeated these experiments with diets con- 
taining desiccated hog’s stomach, and this also influenced embroyonic erythro- 
poiesis. Schlicke2‘« fed pregnant albino rats with human gastric juice. This 
produced a significant increase in the number of nucleated erythrocytes, but it 
had no effect on the relative number of reticulated or nucleated red blood 
cells of the newborn. 

We believe that the answer to these problems might have a direct 
liearing on a better understanding of several blood dyserasias, not only 
of the newborn infant but of the adult as well. The experimental study 
of the nucleated red cell in embryonic life may prove a useful adjunct in 
the development of therapeutic agents in the future. 

CONCLUSIONS 

1. Systematic histologic study of the chorionic capillaries of placentas 
of various ages gave the following results as to the relative number of 
nucleated red cells : 

a. In early pregnancies (up to the sixth and seventh week), practically 
aU of the red blood cells are nucleated. 

b. By the twelfth Aveek, Amlues of 10 or less nucleated red blood cells 
per 1,000 eiythrocydes Avere counted. 
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e. In full-term pregnancies, one or two nucleated red blood cells per 

I, 000 erythrocytes were found in the chorionic capillaries of the 
placentas in 16.5 jier cent of our series. In the remaining 83.5 per cent, 
no nucleated red cells were seen, counting 1,000 erythrocytes. 

2. The results of our hematologic cord blood smears relative to the 
ratios of nucleated red blood cells to 100 white cells were as follows : 

a. In early and late aboi’tions, variations between 10 and 300 per 
100 leucocytes, with an average of 101.7 nucleated red blood cells per 
100 leucocytes, were found. 

b. In premature infants, 21 nucleated red cells per 100 leucocytes were 
observed. 

c. In full-term babies, 7.3 per 100 leucocytes were found. 

3. Age, weight, weight gain, parity, blood pressure level, complications 
of pregnancy, including anemias, did not seem to affect this ratio. 

4. Variations of weight and length of the fetus within the two groups 
of premature and mature babies did not influence the ratio. 

5. In twins the average count was distinctly lowered. 

6. In stillbirths and lialiies which died within the first ten days of life 
a higher nucleated red cell count was observed. 

7. In babies with congenital abnormalities, and especially in severely 
dyspneic babies, higher nucleated red cell counts were found. 

8. The nucleated red blood cell-leucocyte ratio was considerably al- 
tered in many babies in this series, but this was not so with the nucleated 
red blood cell-erythroeyte ratio in the same liabies ; however, in all cases 
of erythroblastosis, the marked inci'ease of nucleated red blood cells was 
reflected in both ratios. 

9. Cord blood smears and examination of chorionic capillaries are most 
useful in detecting eases of erythroblastosis. 

10. A decided increase of nucleated red cells, in our opinion, points 
to pathologic states or events in the newborn infant, occurring during the 
course of delivery (the “birth crisis’’ of Biingeler and Schwartz^^). 
This applies especially to asphyxia and its associated hemorrhages (birth 
injurj^ in the broadest sense ) . 

11. The cord blood smear is of decided prognostic value as to life, 
especially in the premature infant. 

12. Nucleated red counts closely approaching or identical with that of 
the normal adult should lie considered as the ideal physiologic blood 
count of the neivborn infant. We feel that such a count is consistent 
with a normal, easy delivery, a normal state of the bone marrow in the 
premature as well as the full-term infants, with absence of any birth in- 
jtny. 

I am deeply indebted for the untiring effort and sincere interest of Drs. Kornel 
Terplan and P. G. Goldsborough, under whose direction this study was attynpted. In 
addition, the splendid cooperation of Mrs. Alice Busch and Mr. Melford Diednck in 
the preparation of data and photomicrogi'aphs, and the aid and suggestions of the 
many interns, nurses and students of tlie Department of Obsytrics of tlie Buffalo 
General Hospital, have been invaluable and sincerely appreciated. 
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INTRAUTERINE RESPIRATION IN RELATION TO 
DEVELOPMENT OF THE PETAL LUNG 

With Report op Two Unusual Anomalies of the Respiratory System 
Edith L. Potter, M.D., and George P. Bohlender, M.D., Chicago, III. 
(From the Department of Obstetrics and Gynecology, The University of Chicago and 

The Chicago Lying-in Eospital) 

V 

A NIjMAL experiments carried on by several investigators during tbe 
k past few years have shown beyond doubt that respiratory activity 
on the part of the fetus can occur in utero. One group believes that 
this activity is always present and that it plays an active part in the 
normal development of the pulmonary alveoli. Another group believes 
that respiratory activity is not physiologic and does not occur unless 
abnormal conditions exist. 

This paper briefly reviews the work leading to these contradictory 
conclusions, presents a brief description of alveolar development and 
subsequent alveolar expansion, and reports two congenital anomalies 
which indicate that the inflow and outflow of amniotic fluid is not essen- 
tial for normal alveolar development. 

SUMMARY OF LITERATURE 

Snj'der and Eosenfeld,i working with rabbits and other animals, and Barcroft 
and Barron, 2 using sheep, have definitely shown that, with the conditions under 
which they worked, movements of the chest wall similar to those normally asso- 
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ciated ■with, respiration occur before birth. These movements are visible through 
the uterine ■wall but are better observed when the abdomen is opened in a saline 
solution at body temperature and the fetuses are delivered into the bath, the 
placental circulation being kept intact. If India ink is added to the water bath, 
the ink may be demonstrated in tlie alveoli of the fetuses that have exlubited 
respiratory movements,^ definitely indicating that the rhythmic respiratory movements 
can result in an. exchange of amniotic fluid between the alveoli of the unborn animal 
and the amniotic cavity. 

These respiratory movements commence early in pregnancy, and Snyder and 
Eosenfeld^ believe that in addition to being a normal function of the fetus they 
play a major role in the development of the lungs. The statement is made that 
any impediment to the inflow of amniotic fluid will affect the development of 
the alveoli, resulting in atelectasis. According to the authors, “Fetal respiration 
aids in the structural differentiation of tlie normal lung. The normal development 
of the alveoli may be complicated b}’’ the presence of amniotic fluid containing 
debris of excessive amount or abnormal 137)6. A meclianical obstruction of bron- 
cliioles brought about during embryonic life may interfere with the normal flow 
into the lung of amniotic fluid and result in incomplete dilatation of alveoli; i.e., 
atelectasis. ’ '4 Also, “There is evidence that intrauterine respiration is of func- 
tional significance in the development of a normal lung, aiding in dilatation in 
alveoli and elastic walls of the future air passages. “3 

Windle and his co-workers,s. e on the other hand, insist that an3' operative proce- 
dure involving the uterine wall immediately initiates abnormal changes in the fetal en- 
vironment and that these changes interfere with the normal maternal-fetal oxygen ex- 
change, so that the action of the fetus under such circumstances cannot be considered 
normal. He believes that although respirator3' movements of the chest can occur, 
they are not found under normal conditions and do not always result in aspiration 
of amniotic fluid into the alveoli. His conclusions are based on experiments in 
which he injected thorotrast into the amniotic cavity of unanesthetized, unoper- 
ated guinea pigs and then observed them with periodic x-rays. The thorotrast 
could be demonstrated in the fetal lungs only when abnormal conditions such as 
anoxemia or dystocia existed. 

The fact that the fetuses observed by Snyder and Eosenfeld breathed normally 
and survived after they were removed from the water bath and the cord severed, 
and that various animals exhibited a uniform response while in the bath to 
changes in oxygen, carbon dioxide or drug content of the maternal blood, indicate 
that these authors must be fairly correct in their assumption that the environment 
of the animals is not greatly altered by the operative procedures. 

To what extent these animal experiments may be considered indicative of simi- 
lar acti^vity on the part of the human fetal lung has not yet been proved. By 
carefully obser^ving the abdomen of a pregnant woman, rhythmic movements can 
occasionally be seen^. s which are independent of maternal movements and are 
believed due to fetal breathing. A few attempts have been made to identif3'’ 
radio-opaque material in the human fetal lung follo^wing its introduction into the 
amniotic fluid of pregnant women. Eeifferscheid and Schmeimanns injected am- 
brothor into the amniotic fluid of women ■whose pregnancies •were about to be inter- 
rupted. By fluoroscopy before operation and by microscopic examination after death, 
they demonstrated the substance in the fetal lungs. They described it as mo^ring 
rhythmically back and forth in the bronchial tree and stated that they could 
demonstrate it as early as the fourth or fifth month of pregnancy. 

Windle,5 however, mentions 6 cases studied in a similar manner by Dr. Cornell 
in which diotrast, injected into the amniotic cavity, could not be demonstrated 
in the fetal lungs. Buf eii delivered one of a pair of human t^wins at six months ’ 
gestation into a water bath at cesarean section and was unable to elicit respira- 
tory movements until the oxygen content of the fetal blood was diminished. He 
states that by taking roentgenograms of other fetuses in utero at few second 
intervals over periods of several hours he was able to convince himself that 
movements of the thoracic cage did not occur. ^ 

It should be noted that the technical difficulties involved in studrung the 
human fetus are great, and one must be very cautio'us in dra^wing definite conclu- 
sions relative to the respiratory activity of the human fetus at the present time. 
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Microscopic examination, of the lungs of stillborn fetuses and infants dying a 
feu' hours or days after birth frequently reveals the presence of squamous epithelial 
cells desquamated from the fetal skin, vernix caseosa and material from the fetal 
intestinal tract in the alveoli. These substances cannot be demonstrated in all 
eases and this fact has led to the belief that their presence is abnormal. They 
have most generally been considered a result of stimulation of the respiratory 
center by decreased oxygenation of the blood while the fetus was still in utero, 
and have been considered a sufficient basis for the diagnosis of intrauterine 
asphyxia.il. 12 Those who believe this material is constantly present in the 
alveoli explain its apparent absence as being due to marked dilution which may 
result from an increase of amniotic fluid, from decreased amounts of solid 
particles in the fluid, or from both. They also believe that its distribution in 
the lungs may be patch3^ and that if a sufficient number of sections are examined 
the amniotic elements almost invariably can be seen. If this conception is true, 
the old idea that amniotic fluid in the lung is an indication of asphyxia must be 
abandoned, and the fluid must be considered a normal physiologic constituent. In 
any event, the presence of amniotic elements is definite evidence that amniotic fluid 
can enter the human fetal lung and that it probably does so as a result of active 
inspiratory movements. 

LUNG DE\iELOPMENT 

The alveoli in the fetal lungs develop as solid masses of cells which 
grow, become canalized, and subsequentlj'' resemble small hollow balls 
lined by large cuboidal cells. Increase in alveolar caliber is due, in early 
fetal development, to multiplication of these cuboidal cells, but later it is 
brought about largely by the invasion of capillaries derived from the 
underlying blood vessels into this originally continuous lining.^* The 
capillaries force their way inward betiveen the cells, so that at term the 
alveolar lining is composed of naked capillaries with the original cuboidal 
cells pei’sisting only in the small spaces between them. The alveolar 
walls are thus greatly increased in surface area and are given a uni- 
formlj'' irregular appearance somewhat similar to that of partially crum- 
pled paper sacks (see Fig. 4). 

With the expansion which follows initiation of respiration after birth, 
the slack is gradually^ taken up, the alveolar walls become much less 
irregular in pattern, and the alveolar volume is greatly increased. The 
change from an unexpanded to an expanded state is a gradual process 
that requires several days for completion. 

The lung which has never contained air is generally described as being 
atelectatic, but when used in this connection, the term is misleading. It 
is usually used to indicate collapse of alveoli with obliteration of all 
lumina, and in this sense is not true of the fetal lung. The alveoli become 
larger and modified in shape udth progressive intrauterine development, 
but the walls are never collapsed and after the first few months a lumen 
is normally present in each alveolus. Since a lumen is present, some- 
thing must fill the space; it cannot be air and it must, therefore, be fluid. 
Two sources are possible : aspiration of the media in which the fetus is 
immersed or transudation of body fluid through the alveolar walls. As 
mentioned previously, Snyder and Eosenfeld believe it is the former and 
that it is necessary for normal development. Evidence derived from a 
study of the malformations to be descjibed shows that it can be the latter 
and that normal lung development may occur vfithout the inflow of 
amniotic fluid. 
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DISCUSSION 

A well-known pathologic state exists in the hjqioplasia of king tissue 
which is associated with failure in development of the diaphragm and 
herniation of the abdominal viscera into the thoracic cavity. Both lungs 
are almost always smaller than normal but the greatest reduction in size 
occurs in the one on the same side as the diaphragmatic defect. The 
histologic structure of these lungs is most interesting. Instead of ex- 
hibiting alveoli histologically normal for the period of gestation at which 
the fetus is delivered, the lungs manifest a state of immaturity com- 
parable to that found in a more immature fetus whose lungs normally 
would be of such size and weight. The small size is not due to collapse 
of alveoli; instead, euboidal epithelial cells form a proportionately 
greater part of the alveolar walls and eapillaiy ingrovdh has been ar- 
rested so that alveolar development is incomplete. The degree of hypo- 
plasia exhibited histologically is comparable to the degree of immaturity 
visible grossly. 

Lungs even more hypoplastic may be found occasionally in association 
vdth massive pleural effusions. In one case, a fetus 45 cm. in length 
recently observed at the Chicago Lying-in Hospital, the combined weight 
of the lungs was 3.6 6m, (average for a fetus of this size is 44.2 Gm.). 

■ We have seen several other eases with similar but somewhat less marked 
hypoplasia from the same cause. In all of these cases the pleural effusion 
must have developed in the first few months of fetal life in order to 
have arrested lung development at such an early stage. The histologic 
immaturity of these lungs, as well as that associated with diaphrag- 
matic hernias, is approximately equivalent to that found in lungs of 
equivalent size in normally developed premature fetuses. 

The immaturity of the lungs associated with diaphragmatic defects or 
pleural effusion might be due to a dii’ect inhibition of growth caused by 
lack of space for development, or it might be secondary to a lack of 
space for the inflow and outflow of amniotic fluid. This question cannot 
be answered from these cases. 

We have recently observed two different anomalies which add mate- 
rially to our knowledge. The fii’st ivas observed on our oivn service and 
the second was very kindly sent to us by Dr. Aaron Gunther who per- 
formed the autopsy. 

In the first of these (Fig. 1), a mass of lung tissue was found in the 
left pleural cavity which had no connection with the trachea and into 
which, therefore, amniotic fluid could not enter. It was present in an 
infant with an associated left-sided diaphragmatic hernia, and the three 
divisions of lung tissue (right, left, and accessoiy lungs) showed an 
extremely interesting histologic pattern which is described in the autopsy 
protocol at the end of the paper. The unconnected mass of lung tissue 
(Fig. 2) and the right lung are composed of alveoli similar to the ex- 
pected appearance in an infant at term, while those in the left lung are 
modified by the existence of the diaphragmatic hernia. Why the acces- 
sory lung should not have been moi'e greatly compressed and more 
inhibited in its development is difficult to understand. It may possibly 
have been protected from direct compi-ession by its location in a pocket 
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behind the heart. At any rate, although it was entirely impossible for 
amniotie fluid to have entered the alveoli, the alveolar spaces were 
large and the Avails normally developed. 

In the second infant (Fig. 3) tracheal obstruction resulted from a 
malformation of the cricoid cartilage. The obstruction was complete 
except for a minute canal approximately 1 mm. in circumference located 
behind the cartilaginous mass AA-hieh produced the occlusion. It formed 
the only connection betiveen the larynx above and the trachea below. 
The lungs Avere large, Avell developed and entirely normal histologically 
(Fig. 4). Although there AA^as a connection between the larynx and the 
trachea it AA^as by a canal so small that its identity could be definitely 
established only Avith the aid of a dissecting microscope. One cannot 
deny the possibility that amniotie fluid in the pharynx might have leaked 
into the trachea and thence into the lungs, but it is inconceivable that 
such a minute opening Avould permit an infloAV and outfloAv of amniotie 
fluid at a rate comparable to that at Avhieh intrauterine respiration is 
believed to take place. No debris Avhieh might have been derived from 
amniotie fluid Avas present in the alveoli of anj^ of the sections studied. 

Thus, in these tAAm eases, normal alveolar development occurred de- 
spite the fact that in the first instance the alveoli had no connection 
AA^ateAmr with the amniotie cavity and that in the second case there Avas 
a definite and marked impediment to the infloAV and outflow of fluid 
Avhich Avas of sufficient degree probably to preA’-ent entirely the en- 
trance of fluid into the lung. 


CASE REPORTS 

Case 1. — (FA-39-246.) A Avhite male infant, W'eighing 3,380 Gm., Avas delivered 
naturally. It gasped several times but respiration* could not be established and 
the heart ceased beating within a few minutes. 

At autopsy the external appearance of the body was entirely normal. Inspec- 
tion of the abdominal cavity reA^ealed a defect in the left posterolateral portion 
of the diaphragm through which was herniated the left lobe of the liver, the 
spleen, and the greater part of the small intestine and colon. Inspection of the 
thoracic carrity showed the heart and mediastinal structures displaced to the right. 
The left lobe of the liver occupied a position immediately to the left of the 
heart, and lateral to this were the small intestine and colon. The spleen was 
posterior and lateral. The heart had undergone normal rotation but was displaced 
to the right. Upon remoAung the abdominal organs from the thoracic cavity, a 
mass resembling lung tissue (Fig. I) was found anterior to the thoracic vertebrae 
and posterior to the heart in the space ordinarily occupied by the posterior 
mediastinum. The mass was coAmred with pleura and, except for blood vessels 
connecting it with the aorta and inferior vena cava, was free in the pleural 
cavity. It was in no way connected with a bronchus and received its blood 
supply directly from the thoracic aorta. 

The histologic appearance of the right lung was approximately normal for 
an infant at term. The alveoli were lined by normal capillaries with a few inter- 
vening cuboidal cells. A few peripheral alveoli were expanded by air, but in 
the rest of the lung the alveoli were of the normal intrauterine caliber or were 
slightly compressed. Bronchi and alveoli were present in normal proportions. 

The left lung was grossly and histologically hypoplastic. The appearance was 
similar to lung tissue from a very premature fetus, and alveolar development 
was very incomplete. In many areas the alveoli were small, were lined by a con- 
tinuous layer of cuboidal epithelium or were present as solid masses not yet 
canalized. The major blood vessels, bronchi, and areas of cartilage were relatively 
increased in amount due to the incomplete elaboration of alveoli. 
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The mass of accessory lung tissue rvas very similar to normal non-aerated lung 
(Fig. 2). It "was divided into lobules by loose connective tissue and contained 
normal appearing blood vessels, bronchi, and cartilage. The septa -were slightly 
•wider than usual due to a slight increase in connective tissue, but the caliber 



Fig. 1. — Case 1. The tongue and trachea were removed intact. The cartilage (A) 
completely occluded the trachea, and in the specimen has been split through the center. 
The larynx and trachea ended in round pouchlike structures, the cut surfaces of -which 
are visible above and below the cartilage. The minute canal connecting the trachea 
and larynx is visible at (B). 



Fig. 2. — Histologic appearance of lungs from Case 1. The alveoli are normally de- 
veloped. (X265.) 
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and shape of the alveoli were similar to normal lung. The lining of the alveoli 
consisted of capillaries' with moderatelj’- numerous intervening cuboidal cells. 

A number of eases of accessory lung can be found in the foreign literature, but 
few have been reported in the journals written in English. For further infor- 
mation the reader should see the papers of Guj^ and Band, is Bert and Fischer, 
and the general discussion of the subject in Abt’s PediatricsAS 

Case 2. — (FA-38-830.) A white male infant, weighing 2,630 Gm., was delivered 
naturally. He did not breathe and several unsuccessful attempts were made to pass 
a tracheal catheter. The heart ceased beating after twenty minutes. 

At autopsy the external surface of the body and abdominal cavity were en- 
tirely normal. The pleural cavities, lungs, and mediastinum also appeared normal. 
The lungs, trachea, and tongue were removed as a single specimen, and on open- 
ing the trachea, a complete cartilaginous obstruction (Fig. 3) was found immedi- 
ately below the larynx. This resulted from the imperfect formation of the 
cricoid cartilage which was present as a solid disc almost completely occlud- 
ing the lumen of the trachea. It was not until the specimen was investi- 
gated under a dissecting microscope that a small canal approximately 1 mm. in 



Fig. 3. — Case 2. The viscera have been removed from the thoracic cavity ; the 
mediastinum has been drawn to the right and the accessory lung (A) has been taken 
out of the pocket (O) behind the mediastinum in which it was originally found. The 
blood vessel connecting the accessory lung with the aorta (D) is visible. The hypo- 
plastic left lung is also present (B). 

circumference and lined with mucosa was found posteriorly in the midline. This 
canal connected the two parts of the trachea and formed the only communication 
between the lungs and the amniotic cavity. The posterior plate of the cricoid 
cartilage was represented by a slight thickening of the posterior edge of the 
disc. The thyroid cartilage and vocal cords were both normal and the trachea 
below the obstruction was normal, except for a moderate decrease in the cartilage 
present in the tracheal rings. The lungs on cut section appeared uniform in char- 
acter and fluid could be expressed from their substance. 

Histologically, the lungs appeared entirely normal (Fig. 4), for an infant at 
term who had never inspired air. The alveoli were lined by capillaries and by 
irregularly distributed cuboidal cells identical with the normal pattern. The 
alveolar lumina were normal in size and shape. They contained a moderate 
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amount of precipitated protein material, indicating that fluid (probablj' a transu- 
date) had been contained urithin them, but no vernix caseosa, desquamated epi- 
thelial cells or other debris from the amniotic fluid were present. 

A study of the embryologj* of the lar 3 'nx and tracheaie, iv shows how this 
anomal}^ probablj^ occurred. The laryngotracheal groove first appears in the 2.5 
mm. embryo and runs lengthwise in the floor of the gut caudal to the pharj-ngeal 
pouches. This groove or ridge separates from the esophagus and becomes the 
larynx, trachea, and lungs. During the seventh week, the larynx is T-shaped and 
for a time ends blindlj' because of fusions of the larjmgeal epithelium. This 
fusion varies in extent and may be complete or incomplete. Occasionally there 
is a flne canal that remains patent along the posterior wall of the larjmx. In 
fetuses of ten weeks all union has disappeared. Earety this occlusion persists and 
is seen at birth as a membrane or web fastened to the anterior and lateral walls 
and partially occluding the lumen. Our case represents a still more rare condition, 
in that the stenosis was cartilaginous and practically^ complete. The canal men- 
tioned above also persisted. 



Pig-. 4. — ^Histologic appearance of the lungs from Case 2. The alveoli are normally 

developed. (x265.) 

Stenoses similar to the one reported here are rarely discovered, probably not so 
much because they do not occur as because they are incompatible with life and are 
not diagnosed. The incomplete stenoses are more common and usually permit 
adequate breathing. Many^ reports can be found in the literatureis-co which dis- 
cuss the etiology, diagnosis and treatment of the incomplete ty'pe. 

CONCLUSIONS 

1. A tidal flow of amniotic fluid in and out of the lungs is not neees- 
saiy for normal alveolar development. 

2. Hj^ioplasia of the lungs is probably caused by* direct pressure on 
the lung parenchyma, the arrest of development being dependent on the 
degree of pressure suffered and the stage of development at which it is 
first applied. 

- 3; There is sufficient evidence to permit the following statements ; 

• ' a. Intrauterine respiratoiy movements occur in laboratory animals, 
h. These respiratory movements can result in aspiration of the fluid 
in- which the animal is immersed. 
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c. Intrauterine respiratory movements occur in the human fetus. 

d. These respiratory movements can result in aspiration of the fluid 
in which the human fetus is immersed. 

4. The evidence presented in the literature suggests, but does not 
prove, that intrauterine respiratory movements are a normal physiologic 
process. 

The authors are greatly indebted to Dr. Aaron Gunther for the specimen of trachea 
and lungs which he removed at autopsy in Case 2. 
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SUPRAVAGINAL AND TOTAL HYSTERECTOMY* 
Richard L. Pearse, M.D., Durham, N. C. 

(From the Department of Ohstetrics and Gynecology, Duke Urmersity) 

T he question so often mooted as to whether supravaginal or total 
hysterectomy should be routinely performed cannot be answered 
simply. In evaluating statistical studies, the characteristics of the staff 
and the geographical differences in the patient population must be 
considered. What raises the morbidity and mortality is the extent 
of the disease for which the operation is performed, if other things 
are equal. It is the unanimous answer of those men who have served 
in both Northern and Southern Clinics that the latter with their large 
colored and rural population produce by far the “grander” fibroids 
and the more “magnificent” inflammatory disease. Prolapse is also 
almost never seen among colored patients. The operation of supra- 
vaginal hysterectomy is often reserved for the patients that present 
the most difficult surgical problems. By keeping these points in view, 
it may be possible to arrive at a conclusion unbiased by the “totalists” 

♦Read at the Fourth Annual Meeting of the South Atlantic Association of Ob- 
stetricians and Gj-necologists, Jacksonville, Florida, February 7 and 8, 1941. 
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dying' carcinoma of the cervical stump or by tlie “subtotalists” crying 
liigh operative mortality and morbidity. 

The present study represents an attempt, to arrive at a conclusion for 
this particular medical community. Because of the predominantly 
colored populatioii, and because they have been accused of being respon- 
sible for high mortality rates, the statistics have been analyzed for 
each race. All available records of those receiving either operation and 
all deaths from the opening of Duke Hospital in July, 1930, to July, 
1940, have been included in the study. Seven hundred and ninety-four 



Flff. 1. 



supravaginal hysterectomies and 148 total were performed on colored 
patients and 449 supravaginal and 225 total on Avhite patients. Three 
hundred and eighty, or 21 per cent, of all operations were perfonned by 
the visiting staff and 344, or 90 per cent, of those by four men. The rest 
were operated upon by the house staff. This represents a total of 1,243 
supravaginal hysterectomies, and 373 total hysterectomies. Prior to 
1937 total hysterectomy was rarely performed for any indication other 
than carcinoma of the fundus. Following the trend of the times, after 
1936, total hysterectomy has become almost a routine procedure on the 
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white patients. Largely for historical interest Figs. 1 and 2 were pre- 
pared, giving the number of patients who received operation and the 
mortality. 

The gross mortality for supravaginal hysterectomy for the ten-year 
period was 3.4 per cent, for white patients 3.5 and for colored 3.3 per 
cent. The poor white patient with anemia, pellagra, and hypertension 
is no better operative risk than the anemic, obese colored patient, with 

Table I. Supravaginal Hysterectosiies 


PATHOLOGY 



TOTAL 

WHITE 1 
DEATHS 


TOTAL 

DEATHS 

Myoma 

121 

275 


4 

7 

11 

Myoma and infection 

43 

286 


2 

11 

13 

Infection 

79 

117 


2 

3 

5 

Normal tissue 

22 

16 

I 38 




Flowing 

16 

10 

26 

1 

1 

2 

Prolapse 

46 

1 

47 




Previous operation 

23 

10 

33 

3 


3 

Hj'perplasia 

11 

1 

12 




Endometrial polyps 

11 

6 

17 




Adenomyosis 

12 

6 

18 

1 


1 

Endometriosis 


5 

8 




Adenocarcinoma 



3 




Proliferative cysts 


12 

28 




Dermoids 


10 

12 




Fibroma of ovary 


4 

8 




Therapeutic terminations 

9 

7 

16 

1 

1 

2 

Porro sections 


9 

14 

1 

2 

3 

Tubal pregnancies 


11 

18 




Others 


8 

24 

1 

1 

2 

Totals 

449 1 

794 

1,243 

16 

26 

42 


Table II. Supravaginal Hysterectomy for Indications Other Than Those 

Tabulated 


Wliite: 

1. Follicle cyst with liemorrhage 

2. Retention cysts 

3. Retention cysts 

4. Adenocarcinoma of the ovary 

5. Imperforate anus and congenital rectovaginal fistula 
G. Double uterus 

7. Blastomycosis of tube 

S. Question of brucella infection in pelvis 

9. Hydatidiform mole 

10. Rhabdomyoma of uterus 

11. Granulosa cell tumor of ovary 

12. Granulosa cell tumor of ovary 

13. Sarcoma arising from mjmma 

14. Chorioepithelioma of the tube 

15. Broad ligament cysts 

16. Broad ligament cysts 

Colored : 

1. Postoperative cervicovesicovaginal fistula 

2. Tuberculosis of endometrium and myometrium 

3. Adenocarcinoma and sarcoma of the uterus 

4. Postoperative menstrual fistula 

5. Cyst of the uterus 

6. Cyst of the uterus 

7. Teratoma of the ovary 

S. Parovarian cysts and torsion 
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extensive pelvic inflammation. The gross mortality for total hysterec- 
tomy was 2.9 per cent, 2.2 per cent for white, and 4.4 per cent for 
colored patients. The difference will probably be explained because of 
the difference in vaginal flora of the two racesd 

As in most larger clinics an attempt was made to perform the hys- 
terectomies on patients who really needed them. Sixty-four per cent 
of the patients of each series received hysterectomy for myoma, m.yoma 
and iirfeetion, and infection. Tables I to IV give the pathologic bases 
for the procedures. 


Table III. Total Hysterectomy 


PATHOLOGY 

WHITE 

COLORED 

TOTAL 

WHITE 

DEATHS 


TOTAL 

DEATHS 

Myoma 

54 

35 

89 

1 

1 

2 

Myoma infection 

17 

58 

75 


o 1 

2 

Infection 

33 1 

23 

56 


2 

2 

Normal tissue 

O 1 


2 


1 


Florving 

10 * 

1 

11 

2 

1 

2 

Prolapse 

31 

1 

32 

1 

! 

1 

Previous operation j 

S 


8 

1 

1 


Hyperplasia ■ 

7 ' 


7 1 

1 

1 


Endometrial polyp j 

2 

2 

4 i 




Adenomyosis 

6 

4 





Endometriosis 

2 


2 '■ 




Adenocarcinoma 

16 

4 

20 

1 


1 

Proliferative cysts 

10 


10 




Dermoid 

1 

5 ! 

6 




Therapeutic terminations 

10 

7 

17 




Tubal pregnancies 

5 

1 

C 




Other 

9 

4 

13 


1 

1 

Carcinoma of cervix 

2 

•> 

♦> 

5 




Totals 

225 

148 

373 

5 

0 

11 


Table IV. Total Hysteuectomy for Cavses Other Than Those Tabulated 


White : 

1. Metaplasia of the cervix 

2. Previous pyoinetra 

3. Carcinoma of the ovary 

4. Fibrosarcoma of the ovary 

5. Teratoma of the ovary 

6. Congenital stenosis of the vagina 

7. Congenital stenosis of the vagina 

8. Bicornuate uterus 

9 . Double vagina, one stenotic, and double cervix 
Colored : 

1. Euptured uterus 

2. Euptured uterus 

3. Chorioepithelioma 

4. Granulosa cell tumor of ovary 


Those patients on whom the pathologist sent back the report of “nor- 
mal” represent the class that received operation for such things as 
epilepsy occurring with the menses, severe dysmenorrhea in elderly 
spinsters, etc. A number of patients had a hysterectomy for floiv- 
ing of considerable severity, uncontrollable by eotiservative means. 
The endometrium showed an entirely normal pattern and in some eases 
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was atrophic. Abdominal hysterectomy of either sort was used with 
diminishing frequency for prolapse. With such excellent operations as 
the Manchester and vaginal hysterectomy, the old formidable, time- 
consuming double procedure has become less frequently necessary. 

There is another class of patients that deserves special mention, those 
that had been victims of piecemeal surgical procedures on pelvic organs. 
One patient had had six previous abdominal operations, apparently for 
retroversion and retention cysts. These patients have multiple pelvic 
complaints, and when the tissue removed by hysterectomy is reported, 
it is normal. More harm has been done by the performance of suspen- 
sions and meddlesome operations on infected patients than can ever 
be explained aAvay in another generation. A suspension is never 
indicated and the “all-oi’-none” law should be followed in operat- 
ing on inflammatory conditions if conservative management fails. TJn- 
fortunatelj’’ piecemeal surgery is not performed in large clinics with 
critical house staffs, open staff meetings, and qualifled visiting men. 
An institution of the United States Navy might be advantageously 
adopted by the medical profession and everybody in a manipulative 
branch of medicine be subjected to the scrutiny of a "fitness report.” 
In the medical profession it should consist of a list of the operations 
performed ■with the report of a scrupulous pathologist on the tissue 
removed. This would soon stop the morning routine prevalent in so 
many institutions of operating on the ‘ ‘ chronic cervicitis, chronic appen- 
dicitis, and retroversion” syndrome. The other classifications require 
no explanation. The three supravaginal hysterectomies for adenocar- 
cinoma of the fundus were done because of technical difficulties in re- 
moving the cervix. 

There were relatively few operations performed for proliferative cysts. 
Dupertuis, and Zollinger^ in their survey of 1,000 hysterectomies done 
on a general surgical service, reported 632 supravaginal and total hys- 
terectomies for myomas and 243 for cysts. In the present series the 
number of operations performed for retention cj^sts, coi’pora lutea, etc., 
is rather small. 

The treatment of the adnexa during the past decade varied bewilder- 
inglj'- according to the operatoi*. Usually the ovaries were not con- 
served in patients with infection. One operator made it routine to re- 
move the adnexa completely with every hysterectomy. The others left 
one or both ovaries usually. Two of the retained ovaries required subse- 
quent removal and one patient died follo-wdng the procedure. The ap- 
pendix was removed routinely from all patients in whom the blood loss 
had not been great nor the operation too long. Two of those that re- 
tained their appendix required subsequent operation for acute appen- 
dicitis four years later. Plastic procedures on the vagina were carried 
out rarely, with any except the patients operated upon for prolapse. 
Drainage' was rather frequently employed in this clinic, and about 18 
per cent of those having supravaginal hysterectomy had abdominal 
drainage. About 22 per cent of those receiving total hysterectomy had 
vaginal drainage. If the drains were primai’ily hemostatic, to control 
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the bleeding or oozing from frayed peritoneal snrfaces they ^Yere re- 
moved in forty-eigbt hours; if for frank sepsis, they were removed after 
seven days. 

The anesthesia used is given in Table V. 


Table V. Anesthesia 



GAS-OXYGBN- 

ETHEE 

ETHEE 

NOVOCAINE 

SPINAL 

NOVOCAINE AND 
INHALATION 

PONTOOAINE 

SPINAL 

PONTOOAINE AND 
INHALATION 

CYOLOPEOFANB 

Supravaginal 

1 807 

1 153 

1 132 1 


1 76 ! 

1 S ] 

9 

Avertin with inhalation 4, 

local 1, vinethene and ether ! 

1 


Total 


47 

1 

2 ; 

1 

1 1 131 

1 Epidural 1 

14 1 

28 


Novocaine spinal anesthesia was uniformly rather unsatisfactory both 
because of disconcerting fluctuations in blood pressure and because of 
the shortness of duration. Forty-fotu* per cent of the patients receiv- 
ing novocaine spinal anesthesia required supplementarj’- inhalation 
anesthesia. The latter part of 1937 Dr. E. B. Rucker, an assistant resi- 
dent, introduced the use of pontoeaine and glucose spinal anesthesia 
as described by Sise^ of the Lahey Clinic. This anesthesia has proved 
very satisfactory for either total or supravaginal hysterectomy. There 
are very few unpleasant vascular sequelae and the duration is usually 
ample. Only 10 per cent of the pontoeaine spinal anesthesias required 
any supplementary inhalation anesthesia. This became rarer after the 
technique of Sise was generally acquired. For success aU the precau- 
tions recommended by him have to be observed. None of the deaths 
can be counted as an anesthetic death. One case of fatal pneumonia 
occurred after a gas-oxygen-ether anesthesia. Fortunately gynecologists 
are not troubled by the pulmonary complications that make life so un- 
pleasant for those who do gastric resections and splenectomy frequently. 

Tables VI to VIII give the causes of death following the two opera- 
tions. They are essentially the same for both, peritonitis, pulmonary 
embolism, and hemorrhage. In these latitudes where streptococcal in- 
fections are rare, where almost no erysipelas, etc'., are seen, it is probable 
that many of the deaths due to peritonitis are secondary to some tech- 
nical catastrophe. Here the staphylococcus is the predominating organ- 
ism in wound sepsis and puerperal sepsis. Only, one death was due to a 
true streptococcus peritonitis. Pulmonary embolism probably falls into 
the category of an unavoidable accident a little more easily than peri- 
tonitis. It has become an almost routine procedure to keep the patients 
in slight Trendelenburg position twenty-four hours after operation to 
prevent stagnation of blood in the pelvic veins and to maintain their 
eoUapse by gravity. Fatal hemorrhage occurred four times in the supra- 
vaginal group and twice in the total. 

One of the latter patients deserves special mention. A 30-year-old colored patient 
had a simple total hysterectomy, bilateral salpingo-oophorectomy and appendectomy 
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Table VI. Supravaginal. Deaths Among Whites 


cause of death 

CAUSE OF operation 

AUTOPSY 

1. Generalized peritonitis (Notey 
Intestine sutured to abdominal 
wall) 

Tuboovarian abscess 

Yes 

2. Generalized peritonitis 

Myoma and luteal cyst 

No 

3. Generalized peritonitis 

Myoma 

No 

4. Acute strep, pelvic peritonitis 

Myoma 

Yes 

5. Pulmonary embolus 

Chronic nephritis. Pregnancy 

Yes 

6. Pulmonary embolus j 

Adenomyoma, endometrial polyp 

Yes 

7. Pulmonary embolus i 

Myoma, adenocarcinoma of fundus 

Yes 

8. Coronary thrombosis. (Note: 
Rt. ureter perforated) 

Granulosal cell tumor of ovary 

Yes 

9. Sup. Mesenteric thrombosis. 
(Note; Avulsion of wound 
simultaneously) 

Carcinoma of cervix, pregnancj^ 

Yes 

10. Secondary hemorrhage, uterine 
artery (5 hr. postoperative) 

Previous operation (normal tissue) 

No 

Abdomen re- 
opened 

No 

Abdomen re- 
opened 

11. Secondary hemorrliage broad 
ligament 

Previous operation (normal tissue) 

12. Volvulus 8 days postoperative. 
(Note: Avulsion of wound) 

Two previous operations (corp. lut. 

1 hematoma) 

No 

Abdomen re- 
opened 

13. “Adynamic ileus’’ 

Myoma. Chronic salpingitis 

iNo 

14, Intestinal obstruction G days 
postoperative 

Flowing. Previous operation (nor- 
' mal tissue) 

Yes 

15. Pelvic peritonitis bronclio- 
pneumonia 

Myoma. Clironic salpingitis 

Yes 

16. £. welchu sepsis 

Hydatidiform mole 

Yes 


under pontocaine anestliesia for chronic salpingitis. There was slight separation of 
the vaginal vault and she was kept in the house nineteen days after operation to 
receive astringent douches. Twenty-four days after operation she was admitted 
having a furious hemorrhage from the left uterine artery. This was fatal and 
autopsy reevaled necrosis and infection in the pelvic floor with perforation of the 
left uterine artery. Trauma was suspected but never conclusively demonstrated. 
There is no question that the vaginal vault after total hysterectomy is a point of 
lessened resistance to infection and hemorrhage. There was only one immediately 
fatal case of obstruction following operation and that patient, the victim of a 
previous piecemeal operation, had received supravaginal hysterectomy for bleeding 
and died six days afterward unoperated. 

The different causes of death for the two procedures were relatively 
as follows : 



SUPRAVAGINAL 

total 


Peritonitis 

40 per cent 

27 per cent 


Pulmonary embolism 

16 

9 


Hemorrhage 

8 

18 



These statistics must be interpreted carefully because of the small 
series of total hysterectomies and because supravaginal hysterectomies 
have been performed on the sickest patients. Possibly the indication 
of added danger from hemorrhage from the vault is correct in the case 
of total hysterectomy. 

As to morbidity, the usual criteria of temperature elevation is not a 
valid means of determining it. There is tremendous individual variation 
in capacity to reaction. Most colored patients had a sharper temperature 
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reaction than the white. Most patients who had had a total hj^sterec- 
tomy ran a low-grade temperatnre longer than those who had had supra- 
vaginal. This was undoubtedlj'- because of the necessarily greater spill 
of blood and ooze, particularly from the posterior vaginal cuff and be- 
cause of the portal that the open vaginal vault affords for sepsis. In 
this study only those nonfatal complications that damaged the patient 
or prolonged her stay were considered. 

Operative accidents occurred in 1.3 per cent of those patients receiving total 
hysterectomy and 0.5 per cent of those receiving supravaginal hysterectomy. The 
reason for this was the occasional greater technical difficulty in freeing the cervix 
and vagina from the bladder in the total procedure. The only time the ureter was 
damaged in the performance of supravaginal liysterectomy was in the course of 
removing adnexal masses. Avulsion of the abdominal wound was most common in 
the colored group who received supravaginal hysterectomy, 0.5 per cent. The white 

Table VII. Supravaginal Hysterectomy Deaths Among Colored 


CAUSE OF DEATH 

CAUSE OP OPERATION 

AUTOPSY 

1. Avulsion of wound, pelvic peri- 

M3mma 

Yes 

tonitis, obstruction 



2. Generalized peritonitis 

Myoma with necrosis and infection 

No 

3. Generalized peritonitis 

Large mj’oma and carcinoma of 
the cervix 

Yes 

4. Generalized peritonitis opera- 

Large myoma. Tuberculous 

No 

tive wound of ileum 

salpingitis 


5. Pelvic peritonitis 

Myoma. Tuboovarian abscess 

Yes 

6. Pelvic peritonitis 

Achondroplastic dwarf in labor 

48 hours 

Yes 

7. Generalized peritonitis 

Tuboovarian abscess 

No 

8. Generalized peritonitis 

Large myoma 

Yes 

9. Operative wound of sigmoid 

Myoma. Chronic salpingitis 

Yes 

generalized peritonitis 

Myoma. Previous operation 


10. Generalized peritonitis 

No 

11. Operative perforation of sig- 

Myoma. Ovarian abscess 

Yes 

moid. Generalized peritonitis 

< 


12. Pelvic abscess, intestinal ob- 
struction, bronchopneumonia 

Mj^oma. Hydrosalpinx 

Yes 

|Chronic salpingitis 


13. Probably generalized perito- 

No 

nitis 

1 


14. Generalized peritonitis 

Previous operation (flowing), nor- 
mal tissue 

No 

15. Pulmonary embolism 

Tuboovarian abscess 

Yes 

16. Pulmonary embolism (on 

Mjmma 

Yes 

table) 



17. Probably pulmonary embolism 

Myoma 

No 

18. Emboli in pulmonary vessels, 

Myoma, tuboovarian abscess 1 

Yes 

intra-abdominal hemorrhage 
pelvic peritonitis 



19. Intra-abdominal hemorrhage 

Mjmma. Carcinoma of the cervix 

Yes 

20. Shock and hemorrhage (on 

Mjmma, ovarian abscess 

No 

table) 


21. Bronchopneumonia (G.O.E.*) 

Myoma, chronic salpingitis 

Yes 

22. Bronchopneumonia (spinal) 

Myoma, chronic salpingitis 

No 

23. Operative perforation of 

Hypertension, pregnancy 

Yes 

uterus. Pulmonary infarct. 
Cardiac failure 


24. Pulmonary edema. Cardiac 

Myoma. Chronic salpingitis 

No 

failure. 


25. Pelvic peritonitis. Uremia 

Ablatio placentae 

Yes 

26. Subarachnoid hemorrhage. 

Myoma 

Yes 

Pulmonary infarct 



•Gas-oxygen-ether anesthesia. 
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Table VIII. Total Hysterectomy Deaths 


NO. 1 

CAUSE OP DEATH | 

CAUSE OP OPERATION 

1 AUTOPSY 

White 

1 

Peritonitis 

Prolapse 

No 

2 

Peritonitis 

Pibromyoma, appendiceal ab- 

No 



scess 


3 

Pulmonary embolism 

Plowing, normal tissue 

No. Embolec- 

4 

Primary hemorrhage 

Adenocarcinoma 

tomy 

5 

Intestinal catastrophe (bleed- 

Plowing, normal tissue 

No 


ing from bowel) 

1 


Colored 

1 

Peritonitis 

Pibromyoma. Tuboovarian ab- 

Yes 



scess i 


2 

Primary hemorrhage 

Ruptured pregnant uterus 1 

Yes 

3 

Secondary hemorrhage from 

Chronic salpingitis 

Yes 


left uterine artery 24 days 




postoperative 



4 

Avulsion of wound 5 days post- 

Chronic salpingitis 

Yes 


operative. Ileus 



5 

Mania, cause unknown 

Pibromyoma. Chronic salpin- 

No 

1 

1 

gitis 


6 

Renal and cardial failure 

Pibromyoma 

No 


Table IX. Nonfatal Complications Associated With Supravaginal 


Hysterectomy on White Patients 

Operative accidents : Cystotomy 

1 

Avulsion of the wound 

1 

Hemnrrhno-P- {Secondary from broad ligament 

1 

Hemorrhage. jseeondary from the uterine artery 

1 

Thromb ophlebitis 

3 

Intestinal obstruction 

5* 

Pelvic peritonitis 

1 

Pelvic cellulitis 

1 

Pelvic abscess 

1 

Wound sepsis 

5 

Pneumonia 

3 

Hematuria 

1 

Pyelitis 

1 

Cystitis 

5 

Draining sinus 

1 

Peripheral abscess 

1 

Carcinoma of the stump 

1 


♦Bight days, 9 days, 2 months, 5 months, 5 years, respectively. 


group had 0.2 per cent for the supravaginal operation and 0.4 per cent for the total. 
Syphilis and diabetes were in no instance implicated. Low-grade sepsis was usually 
present, and there was an absence of fibroblastic response in the wound edges. Per- 
haps these patients were the opposites of those that obstruct and respond to low- 
grade sepsis by exuberant fibroblastic development. 

Hemorrhage in the supravaginal group occurred secondarily and re- 
quired reopening of the abdomen in two white patients. Once it was 
from the broad ligament as a whole and once from the uterine artery. 
In the total group there were four hemorrhages, all from the vaginal 
vault. Packing in one of these patients left her ultimately with a 
vaginal and abdominal fecal fistula. Four patients were delayed by 
failure of the vaginal vault to heal. 
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The true statistics on intestinal obstruction in the two groups cannot 
be given because of the paucity of follow-up examinations. All that 
can be said is that there were 15 Imown cases in the supravaginal group 
and 4 in the total group. Most of these occurred in colored patients. 
The longest interval following operation was five years. This is an in- 
cidence of intestinal obstruction of about 1 per cent for each type of 
operation, but no great significance can be attached. The other com- 
plications were about the same for each group. 

Table X. Nonpatal Complications Associated With Supravaginal 
Hysterectomy on Colored Patients 


r Cystotomy 


4 

Operative accidents J Intraligamentous myoma left behind 


1 

t Ligation of ureter 


1 

Avulsion of the wound 


4 

Shock 


5 

Hemorrhage: Secondarj^ from wound 


1 

Thrombophlebitis 


7 

Intestinal obstruction* 


10 

Fecal fistula 


1 

Pelvic cellulitis 


5 

Pelvic abscess 


2 

Wound sepsis 


32 

Pneumonia 


5 

Pyelitis 


5 

Hematuria 


2 

Cystitis 


1 

Hemorrhage from cervix 


1 

Acute appendicitis 4 years later 


2 

Hematoma of wound 


2 

Infusion into thorax 


1 

Persistent sinus 


1 

Paratyphoid 


1 

Psychosis 


1 

Carcinoma of the stump 


2 

* Immediately postoperative 11 days, 1 month, 5 months, 10 months. 1 year, 1 year 

(fatal), 1 year, 9 months (due to retained Meckel’s diverticulum), 4 

years, 5 years. 

Table XI. Nonfatal Complications Associated With Total Hysterectomy 

on White Patients 



Operative accidents {gf^Sn of transverse colon 

3 

1 


Avulsion of wound (one only to fascia) 

2 


Shock 

2 


Hemorrhage from vaginal vault 

1 


Thrombophlebitis 

3 


Intestinal obstruction 

1 

(1 month) 

Pelvic abscess 

1 


Pelvic cellulitis 

1 


Broncliitis 

1 


Hematuria 

1 


Cystitis 

1 


Pyelitis 

1 


Hematoma of the wound 

2 


Gastric distention 

1 


Parotitis 

1 


Eadial palsy 

1 


Brachial palsy 

1 


Failure of vaginal vault to close 

4 
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Table xn. Nonfatal Complications Associated With Total Hysterectomy on 

Colored Patients 


Operative accidents; Division of ureter 1 

Shock 1 

Hemorrhage from vaginal vault 3* 

Intestinal obstruction 41 

Pelvic peritonitis 1 

Pelvic abscess 3 

Pelvic cellulitis 1 

Wound sepsis 1 

Pulmonary infarct 1 

Pjmlitis 1 

Hematoma of wound 1 


*One later developed abdominal and vaginal fecal fistulas. 

tone month, twice, 5 and 11 months, 1 year and 6 months (fatal). 

Three eases of carcinoma of the stump were found to have developed 
in patients who received supravaginal hysterectomy. This is admitted 
with reluctance, because only about 25 per cent of the patients have 
been adequatelj^ checked by follow-up examinations. The rural popula- 
tion and the prevalence of illiteracy were responsible. Therefore, the 
incidence of carcinoma of the stump in this series will later be found 
to he higher. 

During this period, 35 patients with carcinoma of the cervical stump were seen 
in Duke Hospital.i Comparing this number ivith the 1,243 supravaginal hysterec- 
tomies performed simultaneously, as Meigs^ did with the Massachusetts General 
Hospital series, the dubious figure of 2.8 per cent is obtained. This must be in- 
terpreted with utmost caution, because the number of hospitals in which surgery is 
done in this locality is large and the number of those with radiologic facilities is 
small. Therefore, there is a great opportunity for the nonlucrative patients with 
malignancy to be concentrated and the lucrative patients with surgical complaints to 
be scattered and treated locally. 


CONCLUSIONS 

It must be pointed out that no surgical procedure is without danger. 
Any surgical therapeutic measure is a double-edged sword and may kill 
as well as cure. In this clinic, the gross mortality of a small series of 
patients receiving total hysterectomy and a large series receiving supra- 
vaginal were essentially the same, viz., 2.9 and 3.4 per cent, respectiveljc 
This must be critically interpreted, because the less radical procedure 
was reserved for the poorer risks. With well-trained gynecologists the 
mortality for the two procedures ought to approach the same figure. 
Inadequately trained individuals can more safely perform the more con- 
servative operation. In the main, it is not the operation so much as 
the condition demanding operation that raises the mortality rate. The 
vaginal vault following total hj’sterectomy is like the placental site of 
the puerperal uterus, a point of lessened resistance. Like the placental 
site, it is likely to bleed and become infected, and it is much closer to 
the peritoneum. Therefore, no gynecologist should reflexly do a total 
hysterectomy or a supravaginal hysterectomy. He should rather run 
through the prudential algebra recommended by Benjamin Franklin 
and decide Avhether the risli of excising the cervix is justified. Only 
by evaluating such factors as the severity of the intra-abdominal proce- 
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dure, the obesity of the patient, the amount of prolapse, and the con- 
dition of the cervix can he elect the proper procedure. If the cervix 
can be removed easily, it should he done, hut supravaginal hysterectomy 
should hy no means be abandoned. 
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^ A STUDY OF ONE HUNDRED AND FIFTY CONSECUTIVE 
CASES OF ECTOPIC PREGNANCY® 

H. Hudnall Ware, Jr., M.D., and W. C. Winn, M.D., Richmond, Ya. 

(From the Department of Ohstetrics, Medical College of Virginia Hospitals) 

T his report comprises a study of 150 consecutive ectopic pregnancies 
of less than twenty-eight weeks’ duration. They occurred in the 
service of the Medical College of Virginia Hospitals during the ten 
years from Jan. 1, 1930, through 1939. This is an incidence of 1.46 
per cent of the total obstetric admissions. 

During the same period, there were ten extrauterine pregnancies of 
more than twenty-eight weeks’ duration. The late extrauterine preg- 
nancies present a different problem, and will be reported in another 
paper.^'^ 

The Medical College Hospitals serve not only Richmond but a large 
industrial and rural territory from which only abnormal cases are 
usually hospitalized. Therefore, the high incidence of ectopic gesta- 
tion reported by us cannot be considered the average for Richmond. 

In our patients it seems probable that endocrine dysfunction deserves 
more study as a cause of relative or temporary sterility than salpingitis. 
Twenty-six per cent of the women had previously aborted and 20 per 
cent had been sterile five years or more. Definite evidence of salpingitis 
was found in 22 per cent, and only 2 patients had previously been 
operated upon for ectopic pregnancy. 

analysis of material 

There were 59 white and 91 negro women. From the operative notes there 
were 2 ovarian pregnancies and 1 interstitial pregnancj% Some of the records 
failed to state the location of the rupture in the tube, and no classification of this 
type was attempted. Most of the women were admitted after the tube had rup- 
tured. Often the patient had been sick two or three weeks, and pelvic inflam- 
matory disease was frequently the complication that had to be ruled out after 
hospitalization. 

Forty per cent of the patients presented no particular diagnostic problem, and 
were operated upon within twenty-four hours after admission. An additional 13 
per cent were operated upon within the next twenty-four hours. Appendicitis was 

•Head at the Fourth Annual Meeting of the South Atlantic Association of Ob- 
stetricians and Gj-necologists, Jacksonville, Fla., Febniarj' 7 and S, 1941. 
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the original diagnosis in 8 patients. In almost 50 per cent of the other patients, 
the primary or second diagnosis was old pelvic inflammatory disease. Six per cent 
of the patients were in the hospital three weeks or more before operation. 

A positive diagnosis of an early unruptured ectopic gestation is difficult to 
make. The patient with a recently ruptured tube, and the typical picture of 
internal hemorrhage, rapid pulse, increasing leucocytosis, decrease in red blood 
cells and hemoglobin usually offers no great diagnostic problem, and immediate 
operation is indicated. In the neglected case with symptoms of several weeks’ 
duration, the differential diagnosis is a real problem, and a study of our cases 
gives some information that may be of value. 

Table I. Age 


Total Number of Cases 150; White 59, or 39.33 per cent; Negro 91, or 60.66 per cent 


AGE 

(YEARS) 

PATIENTS 

(NUMBER) 

PER CENT 

Under 20 

13 

8.66 

20 to 25 

38 

25.33 

25 to 30 

47 

31.33 

30 to 35 

30 

20.00 

35 to 40 

19 

12.66 

40 or over 

3 

2.00 


Table I shows that 76.66 per cent of the patients were between the ages of twenty 
and thirty years. Only 8.66 per cent of the women were less than twenty years old 
and 14.66 per cent were more than thirty-five years old. The ratio of white to negro 
patients was about the same as that found in the total admissions. 

Table II. Menses 



NUMBER PATIENTS 

PER CENT 

No amenorrhea 

76 


Missed one menstrual period 

42 


Missed two menstrual periods 

25 

16.66 

Missed more than two menstrual periods 

3 



The importance of an accurate menstrual liistory may be seen in Table II. Seventy- 
six patients denied any amenorrhea, but a careful analysis of the histories of these 
women shows that frequently the menses had been delayed, scant, or irregular. 
Seventy-eight per cent of the patients had menstruated regularly or missed only one 
menstrual period. Only 2 per cent of the group had missed more than 2 menstrual 
periods. 

Table III. Vaginal Bleeding 



NUMBER patients 

PER CENT 


Abnormal menstrual periods 

40 

26.66 


Spotting 

18 

12.00 


Intermittent bleeding 

79 

52.66 


Continuous slight bleeding 

21 

14.00 


Profuse 

7 

4.66 


No bleeding 

39 

26.00 



The difficulty one encounters in correctly classifying vaginal bleeding in the pres- 
ence of ectopic gestation may be seen in Table III. Seventy-four per cent of the 
patients had vaginal bleeding, usually scant, but 11 per cent gave a history of having 
passed small clots 1 cm. or less in diameter. 

Table TV shows that 72 per cent of the patients complained of cramp^e pain, 
and 82 per cent had either cramplike or dull aching pelvic pain. The classic history 
of sharp pain and fainting was obtained in only 17 per cent of the women. Low 
abdominal or pelvic tenderness was noted in 122 patients, 80 per cent. Severe pelvic 
tenderness was observed in 48 patients. A pelvic mass was palpated in approximately 
two-tliirds of the patients. 
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NUMBER PATIENTS 

PER CENT 

None 

2 

1.33 

Shoulder pain 

3 

2.00 

Dull ache 

16 

10.66 

Cramp 

108 

72.00 

Sharp with fainting 

26 

17.00 

Sharp without fainting 

47 

31.33 

Table V. 

Temperature (Admission) 



NUMBER PATIENTS 

PER CENT 

Below 99 

39 

26.00 

99 to 100 

44 

29.33 

100 to 101 

43 

28.66 

101 to 102 

21 

14.00 

102 to 103 

3 

2.00 


In Table V the temperature was below 100° P. in 55 per cent of the women, and 
below 101° F. in 84 per cent of all the patients. It is interesting to note that the 
temperature was 102° P. or above in only 2 per cent of the cases. 


Table VI. Blood Pressure Systolic (Admission) 


NUMBER patients PER CENT 


Below 70 

6 

4.00 

70 to 80 

8 

5.33 

80 to 90 

6 

4.00 

90 to 100 

11 

7.33 

100 to 110 

24 

16.00 

110 or above 

81 

54.00 

Not recorded 

14 


The admission blood pressure is shonm. in Table VI. In only 36 per cent was the 

systolic pressure below 110. 

Twenty per cent of the patients 

were in shock when 

admitted. 



Table 

VII. Pulse Bate (Admission) 



number patients 

PER CENT 

Below 80 

4 

2.66 

80 to 90 

46 

30.66 

90 to 100 

33 

22.00 

100 to 110 

34 

22.66 

no to 120 

9 

6.00 

120 or above 

24 

16.00 


In Table VTI the pulse rate on admission was below 80 in less than 3 per cent of 
the patients, and between 80 and 110 in 74 per cent. Tliis increase in pulse rate was 
greater than one would expect with the temperature and slight leucocytosis in this 
group of women. 

Table VIII. White Blood Cell Count (Admission) 



NUMBER PATIENTS 

PER CENT 

Below 10,000 

54 


10,000 to 15,000 

53 

35.33 

15,000 to 20,000 

26 

17.33 

20,000 or above 

13 

8.66 

Not stated 

4 

2.66 


Thirty-six per cent (Table VIII) of the patients had a leucocyte count below 
10,000, and 71 per cent below 15,000. The leucocyte count increases in the presence 
of intraperitoneal hemorrhage, but apparently subsides rapidly after hemorrhage 
stops. In salpingitis or infection secondary to abortion, the white cell count remains 
elevated or decreases slowly. 
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Table IX. Eed Blood Cell Count (Admission) 



number patients 

per cent 

Below 2 million 

11 

7.33 

2 to 3 million 

43 

28.66 

3 to 4 million 

47 

31.33 

Above 4 million 

31 

20.66 

Not stated 

18 

12.00 


The red cell count on admission was below two million in only 7 per cent of the 
patients as shown in Table IX. In this group the rupture had been recent and the 
hemorrhage severe. The erythrocyte count was three million or above in 51 per cent 
of tlie patients. 

Table X. Hemoglobin (Admission) 



number patients 

PER CENT 

Below 50 per cent 

29 

19.33 

50 to 60 per cent 

28 

18.66 

60 to 70 per cent 

27 


70 to 80 per cent 

30 


80 per cent or above 

29 

19.33 

Not stated • 

7 

4.66 


Table X shows the hemoglobin was below 50 in 19 per cent of the patients. A 
rapid decrease in hemoglobin is often more important than the initial reading. When 
this decrease is associated with a rapid drop in red cell count and increase in leuco- 
cytes, it is very suggestive of internal hemorrhage. 

Table XI. Condition op Pregnancy at Time of Operation or Autopsy 



NUMBER PATIENTS 

PER CENT 

Tube ruptured 

136 

80.66 

Free blood in peritoneal cavity 

97 

64.66 


Table XI shows that the patient ivith an ectopic pregnancy seldom seeks medical 
care unless she has pain or some discomfort. The presence of these sjonptoms indi- 
cates extravasation of blood into the peritoneal cavity or a ruptured ectopic in 9 out 
of 10 cases. 


Table XII. Differential Diagnosis, Preoperative 


number patients per cent 


Pelvic inflammatory disease 

50 

33.33 

Tuboovarian abscess 

37 

24.66 

Ovarian cyst 

20 

13.33 

Appendicitis 

8 

5.33 


A positive diagnosis of ectopic pregnancy was easily made before operation in 40 
per cent of the patients. In 60 per cent the preoperative diagnosis was questionable 
and the other diagnoses recorded either alone or with ectopic gestation are shomi in 
Table XII. Evidence of pelvic inflammatory disease was found in 34 patients, 22.66 
per cent. 

Table XIII. Transfusion 


number patients per cent 

500 c.c. whole blood 44 29.33 

(citrate 11, multiple syringe 33) 

1,000 c.c. or more whole blood 18 12.00 

(citrate 2, multiple sjwinge 16) 

Auto transfusion _1 0-66 

Table XIII shows that 40 per cent of the patients were transfused. The method 
used for each patient is stated, but the figures do not indicate the total number of 
transfusions. 
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COMMENT 

The mortality rate in this study is high. Twelve patients, or 8 per 
cent, died. Four Avomen died before operation, and correcting for these, 
^the operatiA’’e mortality rate is 5.4 per cent. Most of the patients Avere 
on the hospital AAmrds, and all of the deaths occurred in this group. 

It is of interest to note that tAvo patients died on the operating table 
before operation, and just before a transfusion Avas ready. This indi- 
cates that it is unwise to delay operation until the patient is out of 
shock. Another patient died before a donor could be obtained. The 
fourth AAmman died from pehde cellulitis, but at autopsy an old rup- 
tured ectopic pregnancy Avas found. If the diagnosis is ruptured 
ectopic pregnancy, immediate laparotomy and removal of the pregnant 
tube is indicated. Transfusion and other measures to combat shock 
should be carried out during the operation. 

Eight women died after operation. Three of these deaths resulted 
directly from hemorrhage and shock. These patients Avere gwen trans- 
fusions of AAdiole blood, but they Avere in such poor condition that they 
failed to respond. One death Avas due to thrombosis of the femoral veins 
and atelectasis. Another death was due to arsphenamine poisoning. 

Three other deaths resulted from peritonitis, and in 2 of these, the 
operation Avas for peritonitis and not ectopic gestation. 

SUMMARY AND CONCLUSIONS 

1. One hundred and fifty cases of ectopic pregnancy have been re- 
ported, Avith a mortality rate of 8 per cent. This could be reduced to 
an operative mortality of 5.41 per cent by eliminating four patients 
who died before operation. 

2. A complete and accurate history is most valuable in arriving at 
a correct and early diagnosis. The menstrual history is particularly 
important, and often the patient states that her last period Avas delayed, 
scant, prolonged, or abnormal. Careful inquiry Avill reA^eal a period of 
amenorrhea, that is, a cycle of more than tAventy-eight days before the 
vaginal bleeding Avas noticed. 

3. A dull ache or cramplike Ioav abdominal or pehac pain Avas re- 
corded in 82 per cent of the patients. 

4. A typical history Avith sudden pain, syncope, and shock Avas ob- 
tained from only 26 of the patients, 17 per cent. 

5. Thirty-one patients, 20.66 per cent, had been sterile fiAm years or 
more. 

6. Thirty-nine patients, 26 per cent, gave a history of one or more 
abortions. 

7. The temperature usually shoAvs slight elevation, rarely above 100° 
F. It Avas beloAv 99° F. in 39, or 26 per cent, and beloAv 100° F. in 83, 
or 71 per cent, of the patients. 

8. A decrease in hemoglobin and red blood cell count, associated Avith 
recurring pelvic pain and temporary leucocytosis Avas frequently ob- 
served. The leucocyte count Avas beloAV 10,000 in 54, or 36 per cent, 
and aboAm 15,000 in only 25 per cent of the patients. 
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9. The sedimentation rate was of value when pelvic inflammatory 
disease was suspected. A rapid rate is seldom seen unless infection is 
present. Massive hemorrhage may occasionally increase the rate. 

10. Manipulation of the ceiwix usually eauses excruciating pain in 
the presence of ectopic gestation. 

11. Posterior eolpotomy is seldom necessary. 

12. Pelvic examination must be gentle. 

13. Fifty per cent of the deaths could probably have been prevented 
if the women had consulted a physician and entered the hospital at 
the onset of symptoms. 

14. Immediate operation, transfusion with whole blood, and other 
supportive measures, give the best results. 
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PLACENTA BILOBATA-^ 

Richard Torpin, M.D., Augusta, Ga., and B. P. Hart, M.D., 
Winter Park, Fla. 

(From tlw Department of Obstetrics and Gynecology, University of Georgia 

School of Medicine) 

P LACENTA BILOBATA is one of a series of variations in placenta- 
tion which has great practical significance, yet has received little 
study. In an extended investigation of the form of all placentas de- 
livered at the University of Georgia School of Medicine, 355 bilobate 
placentas have been recovered. 

An analysis of correlated facts now seems to indicate the major 
causal factors of the condition and these, for the most part, do not sup- 
port previous theories bearing on the subject. 

HISTORIC.(VL REVIEW 

lYalderi reported one case in which one lobe w^as on the anterior wall and the 
other on the posterior wall of the uterus. He explained the condition as due to 
pathologj' of the mucosa from old inflammation with endometrium inadequate for 
production of a discoid placenta and the resulting spread of chorionic invasion 
to other parts. He admits no proof of the idea. 

Podleschka2 offers a rather complicated classification of the rarer-shaped 
human placentas. He reported the cases of a very rare tj^re which he called 
placenta duplex, onlj^ one or two of which we have seen. There were no history 
or signs of preceding inflammatory processes in regard to his specimen, which 
consisted of two completelj' separated discoid placentas with a bridge of mem- 
branes between, measuring 7.5 cm. at the narrowest place, the cord inserting into 
the membrane bridge between. He also described a case with two lobes of nearly 
equal size but connected by a bridge of tissue. He did not give the intrauterine 
site of the various portions. He stated that Ahfeld thought that one portion 
was located on the anterior and the other on the posterior wall, and that Gott- 

*Presented at the Fourth Annual Meeting of the South Atlantic Association of 
Obstetricians and Gynecologists. Jacksonville, Florida, Februarj- S, 1941. 
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shalk assumed that these resulted from nidation of the ovum in the lateral border 
of the uterus with development of the placenta on both anterior and posterior 
walls. He declares that Eibemont-Dessaignes considered the condition as evidence 
of atavism, in that the placenta on both walls approached the type found in 
certain monkeys. He states that Bumms and Schiffman^i assumed double nidation 
in their cases. He also states that Lahm* disagrees with these ideas in that his 
study of pregnancy at the third month always revealed a discoid placenta. 
Podleschka's own view approximates that of Walder in that he thinks the 
anomaly of placental shape results from nutrient variations in the endometrium 
in its adaptability for chorionic invasion. He also hints that the villi located 
in the decidua capsularis may grow on through and invade the opposite wall. 

Itzkins described a bilobate placenta of nearly equal lobes, one on the anterior 
and one on the posterior uterine wall. He also described one similar to the duplex 
placenta of Podleschka. In his case there was a 7 cm. bridge of membranes between 



Pig. 1. — Typical bilobate placenta of equal lobes, one lobe from the anterior and 
one from the posterior uterine wall. The line of demarcation lay over the lateral 
sulcus of the uterus which separates the two walls. The cord insertion is typical in 
that it was inserted into the region of the demarcation. 


the two discoid portions 15 and 20 cm. in diameter, respectively, the cord having 
inserted into the larger of the two. The bridge was over the fundal sulcus or fissure, 
and the two disks lay one on the anterior wall and one on the posterior wall of the 
uterus. Itzkin rejects both the mechanical and the atavism theory in favor of the 
inadequate decidua theory, and maintains that poor decidua compels the chorionic 
villi to spread to other parts. 

Eoests reported the case of a bilobate placenta of nearly equal lobes. However, 
in his case, the cord inserted probably on the opposite side of the uterus inasmuch 
as the velamentous insertion was 14 cm. from one and 15 cm. from the other lobe. 
He gave no intrauterine position of the two lobes. 

LevyT reported the history of a case of dystocia due to bilobate placenta located 
in the lower uterine segment, one lobe of which apparently prematurely separated 
and blocked the birth canal. 
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DESCRIPTION OP MATERIAL 

The term bilobate is used, because in almost all of the extra-lobed placentas, there 
is usually only one accessory lobe in addition to that of the primary placenta 
(Fig. 1) to which most frequently the cord is attached, although in a few cases 
there may be two or more extra lobes. In most instances the extra lobe (Fig. 3, 
1191) is very small in comparison with the main portion of the placenta which is 
usually discoid shaped. In some cases the extra lobe equals in size the primary 
placenta (Fig. 3, 1735), but in most eases the extra lobe is sessile to or connected 
to the primary placenta by a narrow neck of placental tissue in the chorion. In 
some specimens the lobes are separated by membranes through which run the fetal 
blood vessels supplying the extra lobe or lobes, and in these the condition is known 



Fig". 2. — The agre incidence curve of bilobate placentas is given by the continuous 
line. The broken line gives the age incidence in a similar group. The horizontal 
numbers represent the age of the patients. The vertical numbers represent the in- 
cidence in each age group. 

as placenta succenturiate (Fig. 3, 2381). In 3 of our cases there were single suc- 
centuriate lobes, usually small, and in 3 others there were two succenturiate lobes with 
each placenta. A tabulation of the 389 extra-lobed placentas, including a few not 
in this study, revealed a single extra small lobe 4 or 5 cm. in diameter sessile to or 
connected to the placenta by a narrow neck of placental tissue in 166 cases (42.5 
per cent). The extra lobe had an area of about one-third or one-half of that of 
the primary placenta in 123 cases (31.5 per cent), and there were 84 placentas with 
two essentially equal lobes, 21.5 per cent. In 10 cases (4 per cent), there were two 
extra lobes (Fig. 3, 2009). 

The margin of the placenta deserves some attention as to whether it is normal, 
marginate, or circumvallate, and a record was made in each case as sho\vn in the 
outline drawings. Placentas with normal edge were recorded in 250 cases. There 
was margination with a narrow wliite necrotic band on the fetal surface at the 
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circumference in 105 placentas (Fig. 3, 1332). Tliis, as a rule, occurred in the 
larger lobe and generally on the side opposite to the small lobe. In 7 cases the 
marginate band of necrosis appeared in the small lobe only, and in 5 cases it ap- 
peared in both lobes. The margination appeared in one-eighth of the circumference 
of some placentas; in others it appeared in more of the circumference, and in 18 
placentas the whole edge of the larger lobe was marginate. 

STUDY BY FETAL SAC DISTENTION METHOD 

A study of these placentas was made by a tecliiiique formerly de- 
scribed by the senior author.®’ For convenience the method may be 
given here : 

“If care is exercised in delivering the placenta it is possible to obtain the placenta 
and fetal membranes quite intact so that the sac is complete with the exception of 
the opening over the cervical area through which the fetus emerged at birth. Now 
by the simple procedure of submerging this sac in a tank of water up to the 
cervical rupture and then introducing into the cavity of the sac a known quantity 
of water to fill and distend it to its capacity, it is found that the sac assumes the 
exact shape of the distended uterus from which it came. The sac takes on a rough 
pyriform shape and, most remarkable of all, in most cases it develops more or less 
pointed bulges opposite each other at the widest part and farthest from the cervical 
tear. Without a doubt these correspond to the areas over which the tubes arise. 
This assumption is furthered by the fact that several unopened pregnant uteri, 
hardened in formalin, when bisected revealed the identical bulges over these areas. ’ ’ 

There were 131 of these bilobate placentas with membranes intact enough for 
study by this method, from labors at term, and 16 from abortions or premature 
labors. Clay models made to scale were constructed for each of these, and the 
placenta was depicted thereon. These are illustrated in Figs. 3 and 4. The outline 
of the uterus appears in each case as an anterior or posterior surface view. The 
cervical end is readily recognized and is apparent in most cases. It will be noted 
that in the great majority of cases the secondary placental lobe extends across the 
lateral sulcus, separating the anterior and posterior flat surfaces. This point is 
illustrated by drawing the extra lobe as though it were lifted off of the opposite wall 
and extended out into space. This suggests that extension of placental tissue over 
this sulcus results in bilobation, but tabulation revealed that quite as many 
placentas lay across the sulcus at the apex of the fundus as across the two side 
sulci combined. 

THE POSITION OF INSERTION OP THE UJIBILICAL CORD 

The umbilical cord was inserted into the center of the major (primary) lobe in 
about 50 per cent of the cases, into the major lobe eccentrically in 18 per cent, and 
into or near the line dividing the two lobes in 30 per cent. In about 2 per cent 
there was velamentous insertion. It should be noted that the third tj^pe of cord 
insertion is more common if the lobes are nearly equal. 

PLACENTAL THICKNESS 

These placentas were studied by obtaining the index weight in grams divided by 
the area in square centimeters (Table I). This gives approximately the average 
thickness in centimeters. The weight was that of the superficially washed placenta, 
fetal membranes, and cord. The area in square centimeters was obtained by de- 
termining the area enclosed in the outline of the placenta on a glass plate pressed 
firmly against the placenta on a plane surface. Similar pressure was exerted in 
each case so that comparable results were obtained. Table I shows that as a rule 
the greater the area of the lobate placenta, the less the thickness. The main ex- 
ception was in the case of the placenta of the largest area of all which also weighed 
the most of any bilobate. This placenta, illustrated in Fig. 3 (No. 804), liad an 
area of 552 sq. cm. and weighed 1,039 Gm. It covered almost all of both anterior 
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and posterior walls, and tlie two lobes connected over the fundal apex. The infant 
in tliis ease weighed 8^/2 pounds at birth, and there was no hydramnios. The pla- 
centa covered about 45 per cent of the area of the fetal sac. The average placental 
coverage at term in all types is about 25 per cent. 

Table I. Showing Frequency Relation of Surface Area and Thickness in 127 

Mature Lobate Placentas 


AREA in square CENTIMETERS 


200-250 

250-300 

300-350 

350-400 

400-450 
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1.26 

1.47 i 
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1.33 
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1.97 

1.75 

1.78 
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1.69 
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1.51 

1.91 

1.41 



1.64 

1.51 

1.40 
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1.49 


1.57 




2.21 
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1.48 
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1.54 
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1.98 

1.83 
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IN CENTIMETERS 



1.83 1 

1.72 

1 1.70 

1 1.67 

1 1.55 1.28 

1 1.43 

1 1.88 


STATISTICAL TREATJIENT OF DATA ON FREQUENCY, PREMATURITY, 

AGE AND RACE OF MOTHER 

Among 4,098 placentas there were 355 bilobate placentas, 327 of which were full 
term and 28 from abortion or premature labors, with the fetus weighing less than 5 
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pounds. This is an incidence of 8.6 per cent, and this percentage holds good for 
full-time or abortion placentas. In this series, placental lobation occurred about 
4 per cent more frequently in the wliite patients than it did in the negro patients. 
In the whole series of more than 4,000 pregnancies, there were 62.8 per cent white 
women and 37.2 per cent negro women. In the bilobate placental series there were 
67 per cent white women and 33 per cent negro women. 

The age incidence curve is given in Pig. 2 compared with the age incidence of all 
pregnancies in a similar group of patients. 

Bilobation of the placenta was found in the 28 abortion or premature labor 
cases; 14 at the eighth month, 7 at the seventh month, 4 at the sixth month, 1 at 
the fifth month, and 2 at the third month. 

DISCUSSION 

The incidence of 8 per cent lobate placentas in our series indicates 
that this condition is far more common in human placentation and 
deserves much greater consideration than it has received. The identical 
incidence in premature labors shotvs that it is not per se a cause of 
abortion or earlj’' labor. The age group incidence is quite similar to 
that of pregnancy in general, and this speaks for a fortuitous etiology 
rather than an endometrial pathologic basis. 

Our study shows quite definitely that implantation of the ovum must 
have taken place in or near a sulcus separating the two relatively flat 
surfaces of the anterior and posterior uterine walls, be this above or to 
the sides. Manj'- of these specimens also bring up the question of depth 
of implantation into the decidua and the formation of a decidua 
capsularis. In regard to implantation we maintain the three following 
propositions: (1) Chorionic villi surrounding the implanting ovum 
will grow and thrive in any adequate decidual soil available on any 
side of the ovum. (2) Chorionic villi die and become necrotic if decidual 
nourishment fails or if the viUi are pulled away from their original bed. 
(3) Villi once displaced cannot take root in other soil. 

A consideration of the drawing of the individual fetal sacs and their 
placentas shows that most of them are located on both the anterior and 
posterior walls. Of these the vast majority are connected by placental 
tissue from lobe to lobe. In these the implantation must have been in 
the region of the sulcus or very near it and very superflciallj’-, so that 
chorionic villi implanted into the endometrium of the sulcus and like- 
wise into that of both the flat surfaces, often more into one surface than 
into the other. In a few eases such as Fig. 3 (Nos. 482, 2381) and Fig. 4 
(No. 3155), and in eases of Podleschka and of Itzldn there was a bridge 
of membranes between the two lobes (placenta duplex). Now it is 
possible that there was implantation in the sulcus here also with atrophy 
of the villi in the sulcus itself and persistence of ^dlli in both the anterior 
and posterior uterine walls. Hoivever, it is much more plausible to 
consider that the implantation was near the sulcus, but so superficially 
as to implant into each wall. This is a common condition in certain 
monkeys which uniformly develop placenta duplex (macaque), one lobe 
on each wall. The only other plausible explanation is that the v illi 
growing into the decidua capsularis then grow on through the surface, 
spanning the uterine cavity and into the adjacent decidua of the oppo- 
site uterine wall. According to ^Yislocki and Streeter,^® in the macaque 
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there is marked thickening of the endometrial epithelium in the opposite 
wall directly over the implantation site, and after tAvelve days or so this 
is invaded by villi from the exposed abembryonie pole of the blastocyst. 
It Avill be interesting to ascertain AAdiether anything similar occurs in the 
chimpanzee and in the human being. This study suggests that such 
may rarely occur in the human oAuim implantation. 

There are in addition several eases of irregular shaped placentas 
(Fig. 3, Nos. 2185, 2917, and Fig. 4, Nos. 3359, 2432 A) Avhich are 
definitely limited to one Avail, anteriorly or posteriorly. While in the 
extensive series, these are in the great minority, they must be explained 
on the basis of localized AA^eak inAmsion, poor soil, atrophy and resorption 
of the villi due to premature separation, or infarction and necrosis of 
other cause. 

Finally, there are a fcAV instances in Avhieh implantation Avas direetl}^ 
in the sulcus separating the anterior and posterior Avails, but the pla- 
centa in each ease Avas discoid Avith little evidence of lobation (Fig. 3, 
No. 2576, and Fig. 4, Nos. 3103, 3203). In these eases the sulcus sepa- 
rating the tAvo Avails may have been very shalloAv and indistinct Avith a 
more or less cylindrical uterine cavity, such as have been seen in certain 
uteri removed at operation. 

The only clinical significance that AA^e have noted has been in those 
cases in Avhieh the tAvo lobes lie, one anteriorly and one posteriorly, across 
the lateral uterine cavity sulcus, Ioav in the uterus and near the cervix, 
to form placenta previa marginalia. We are of the opinion that such an 
extensive condition surrounding the cervix anteriorly and posteriorly 
has been mistaken for placenta previa centralis. 

The folloAving instances in Avhich there Avas Ioav implantation near 
the cervix are individually analyzed : 

Pig. 3 (No. 649) : Negi'o woman, aged 28 years, had a clinically diagnosed 
placenta previa with vaginal bleeding treated by rupture of the membranes. She 
delivered a normal infant, weighing 5 pounds 10 ounces. 

Fig. 3 (No. 1217): AAHiite woman, aged 22 j^ears, had low implantation without 
clinical evidence of placenta previa. She delivered a normal infant, weighing 8 
pounds 2 ounces. 

Fig. 4 (No. 1695 A) ; White woman, aged 32 years, had severe bleeding one 
month or more prior to spontaneous delivery at eight months, when she bled mod- 
erately, but blood was replaced by transfusion. She died on the second post-partum 
day, and autopsy revealed acute yellow atrophy of the liver. The edge of the pla- 
centa at the internal os of the cervix had a firm fibrotic necrotic retracted margin 
as is often found in placenta previa. The premature infant weighing 3 pounds 4 
ounces was delivered by Willet forceps to the scalp. The infant died at one month 
of age. 

Fig. 3 (No. 2199) : White woman, aged 40 years, had no clinical evidence of 
placenta previa, and her infant was normal. 

Fig. 3 (No. 2507) : IWiite woman had clinical evidence of low implantation 
and delivered a normal 9-pound infant. 

Fig. 4 (No. 2578 A) : AWiite woman, aged 24 years, bled before delivery and 
had clinical diagnosis of placenta previa which was treated by rupture of the mem- 
branes. She delivered a normal premature infant, Aveigliing 3 pounds 8% ounces. 

Fig. 3 (No. 2808); Wliite woman, aged 22 years, had no clinical evidence of 
placenta previa. She delivered a normal infant, weighing 7 pounds 1 ounce. 
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Fig. 4 (No. 3905) : ^^^litc womnn, aged 30 years, had no clinical evidence of 
low implantation. She delivered a normal infant, weighing S pounds 1 ounce. A 
study of the sac revealed low implantation complicated by hydramnios. The sac 
required 6,700 c.c. to distend it. Tlie placenta weighed 092 Gni. 

Fig. 4 (No. 3932 A) : White woman, aged 42 years, had no clinical evidence 
of placenta previa. She delivered a normal premature infant, weighing 3 pounds 
10 ounces. 

SUJtJIARY 

1. Previous studies of multiplc-lobcd placentas have been in the 
main confined to the reiiort of a few ca.scs found at the termination of 
labor, and from those the autliors have developed the various theories 
as to formation. 

2. From this present stud.v of a large series by the fetal sac distention, 
method, it has been found that most of the placentas consist of only 
two lobes, one of wliich is usually primary and much larger than the 
other. 

3. It is also apparent that the two lobes usually lie one on the an- 
lerior and one on the posterior wall of the uterus and that the two 
lobes are .I’oined together cither at the side of the uterine cavity or over 
the apex of the uterine cavity. 

4. The etiologie factor is considered to be fortuity, in that the fer- 
tilized ovum chanced to imjdant near one lateral or near the apical 
sulcus or fissure of the uterine cavity, and consequently trophoblastic 
invasion took place into both anterior and posterior endometrial walls, 
often more into one than into the other. 

5. The condition has been shown to occur in abortion specimens but 
not relatively more often than in full-term sacs, and, therefore, it must 
not be a causative factor in premature onset of labor. 

6. The condition has been shoAvn to be associated not infrequently 
with low implantation of the placenta, forming a double type of 
placenta previa. This probably lias been mistaken for placenta previa 
centralis. 
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by made to AV. F. Prior Co., Inc. The author.? also wish to acknowlcdBC the coopera- 
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ORAL PROGESTIN (ANHYDRO-HYDROXY-PROGESTERONB) 
IN THE TREATMENT OF DYSMENORRHEA*' 

Robert B. Greenblatt, M.D., Eugene McCall, M.D., and 
Richard Torpin, M.D., Augusta, Ga. 

(From tlw University of Georgia School of Medicine and the University Uospital) 

T he experimental -work of Knaus,^ Novak and Reynolds^ permits 
the conclusion that estrins augment and progestins inhibit uterine 
contractions. Kotz and Parker® found that 60 per cent of 50 patients 
with dysmenorrhea revealed a deficiency in corpus luteum as interpreted 
by the endometrial pattern from which bleeding occurred. These facts, 
it would seem, have provided a rational basis for the administration of 
progestin therapy in dysmenorrhea. On the other hand Wilson and 
Kurzrok* found that in the human being the maximal amplitude in 
uterine contractions occurred during the luteal phase and hence inter- 
dicted the use of progesterone therapjL Sturgis and Albright® relieved 
dysmenorrhea by inhibiting ovulation with estrins. However, further 
estrin therapy failed to prevent ovulation in the immediate successive 
period, and the dysmenorrhea recurred. This observation lends sup- 
port to Wilson and Kurzrok’s contention that "only women wlio have 
a corpus luteum can have functional dysmenorrhea.” This maxim 
could not be substantiated by us. 

In a series of some 75 patients Avith dysmenorrhea, endometrial biop- 
sies were obtained immediately prior to, or at the onset of, menses in 
53 instances. Three revealed a deficient progestinal endometrium of 
the mixed type. In 5 the bleeding was anovulatory, and of these 2 
revealed a persistent estrogenic endometrium with a decidualike stroma 
response. However, in 45 of the 53 biopsies, the endometrial pattern 
revealed excellent progestinal response, of which several had a pseudo- 
decidua reaction. 

It would, therefore, seem illogical to administer progestin therapy to 
patients who have provided evidence of excellent utilization of their 
o\vn corpus luteum, as reflected in their endometrial responses. In our 
experience this conclusion was borne out, for in general parenteral 
progesterone therapy proved disappointing except in those patients who 
showed evidence of corpus luteum deficiency. Two salient but contra- 
dictory facts are therefore apparent: 

1. Painless menses occurring in anovulatory induced menstruation 
Avould seem to indict the corpus luteum! 

2. Progesterone therapy proved useful in a series of patients who bled 
from an anovulatory or a deficient pi’ogestinal endometrium. 

Urinaiy pregnanediol glucuz’onidate levels suddenly drop two or three 
days prior to onset of menses, as Yenning and Brovme,® Hamblen,^ and 

•Read at the Fourth Ajnnual Meeting of the South Atlantic Association of Ob- 
stetricians and Gynecologists, Jacksonville, Florida, February 7 and 8, 1941. 
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Cope® and others have pointed out. This fact, which we have been able 
to corroborate, probably indicates complete cessation of corpus luteum 
activity and may account for the dysmenorrhea in spite of the proges- 
tinal tjTie of endometrium from which bleeding occurred. The possi- 
bility that utilizahle progestin during this deficient period could he 
made continuously and conveniently available through oral progestins 
prompted us to reopen this problem of the treatment of dysmenorrhea 
in spite of our previous disappointment with parenteral progestins. 
This communication deals with the treatment of dysmenorrhea by per 
oral administration of anhydro-hydroxj’'-progesterone. This product 
synthesized by Inhoffen, Longemann and Serini® is also ImouTi as preg- 
neninolone. It is very potent orally and possesses progestinlike action 
among other biologic properties. This compound is closely related chem- 
ically to testosterone and progesterone, and has been shoum. to have 
progestomimetie acti\dty when administered orally in immature rabbits,^® 
and to produce in human beings a progestinal effect on the estrogen- 
primed endometrium.”’ ” It has been used successfully to induce bleed- 
ing in cases of functional amenorrhea’® and to control bleeding in 
menorrhagia.” It has also been demonstrated that this compound pos- 
sesses estromimetic (immature rats) and andromimetie activity (capons 
and rats) in certain experimental animals.’® These latter biologic prop- 
erties could not be demonstrated when used experimentally in the hu- 
man female.’® 

PROCEDURE 

The present study is in the nature of a preliminary report, and was conducted on 
a series of 30 patients whoso ages ranged from 19 to 39 years. Piftcen were married 
women, and of these only 2 liad previously borne children, another became pregnant 
during treatment, and a fourth became pregnant immediately following cessation of 
therapy. Six had been sterile for two or more years. All patients were free of 
pelvic disease, except one who had a bilateral salpingectomy and still has a residual 
mass in one adnexal region. Five patients had retroverted uteri, and in 3 of these, 
it appeared that the uterus was infantile. In 2 others the uterus was somewhat 
bulkier or larger tlian normal. Endometrial biopsies were obtained in 17 of the 
30 patients. In all but 4 instances the endometrial pattern was secretory. Of these, 
three had a persistent estrogenic endometrium, one had a cystic glandular hyperplasia. 
Biopsies were usually performed a few days prior to or on the day of onset of menses. 

The 30 patients received oral progestin medication from 1 to 5 cycles, for a 
total of 04 cj'clcs. Ten of these patients also received at some time or other 
parenteral progestin therapy. Sixteen additional patients who received progestin 
parenterally but not orally served as a basis for comparative study. 

SIDE EFFECTS 

Side reactions incident to the use of this drug were very few. Anhydro-hydroxy- 
progesterone was used not only in the present scries of dysmenorrhea cases (30 pa- 
tients), but also in other groups such as premenstrual tension, menorrhagia, etc., 
totaling some 45 cases. Only 2 patients complained of nausea and 1 complained of 
depression and slight dizziness. Cohen and Steinir claimed that 31 per cent of their 
patients complained of nausea, vomiting, abdominal pain, weakness, and dizziness 
or severe headache. Burge,r8 in the discussion of Cohen and Stein’s paper, was at 
variance on this point and insisted that none of his 21 patients experienced un- 
desirable reactions. Hamblen and his assoeiatesr« witnessed no ill effects in their 
series. None of our patients developed any of the arrhenomimetic phenomena, skin 
rashes or acne. One volunteer dysmenorrhea-free patient was given 20 mg. for two 
days prior to onset of menses, and experienced a moderate degree of pelvic discom- 
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fort, with pains radiating down her thighs. Diminution of libido was noted in several 
patients in whom a tumescence of the sexual urge was manifested during the week 
prior to onset of menses. 

DOSAGE 

The dosage varied from 20 to 240 mg. per month, and was administered orally in 
5 to 15 mg. doses per day for varying periods of two to twenty-two days prior to 
onset of the succeeding mensis. Occasional!}’- medication was stopped several days 
prior to onset of the period, and on other occasions medication was carried along 
through the first few days of menstruation. The usual dosage was 5 or 10 mg., daily 
for the twelve days in the latter half of the cycle. 

RESULTS 

The evaluation of pain is a variable and personal factor. When the patient ex- 
perienced from 80 to 100 per cent relief for the period, it was interpreted as a satis- 
factory result. When the relief was less than 80 per cent but more than 40 per cent, 
it was regarded as a partial improvement. When the relief was less than 40 per cent, 
it was considered as a failure. Fifty per cent of the cycles were satisfactorily re- 
lieved, 22 per cent partially so, and 28 per cent were considered as failures. Several 
of the patients continued to experience satisfactory results from one to several 
months after cessation of therapy. Frequently, patients who experienced moderate 
or no relief after the initial trial of therapy obtained good results with continued 
therapy. Then again, the results for individual cycles in the same individual often 
varied. It must be mentioned that premenstrual tension, mastalgias, hypermenorrhea, 
and menstrual headaches associated with dysmenorrhea were often relieved. 

ENDOMETRIAL BIOPSY STUDIES 

Oral progestin therapy did not interfere with ovulation when administered through 
the intermensti-uum in 5 mg. doses per day. When biopsies were performed eight 
or ten hours after the onset of two consecutively treated but painless menses, a 
progestinal endometrium was obtained on both occasions. One patient -with severe 
dysmenorrhea bled from an endometrium which was cystic glandular hyperplasia in 
type. She was treated -with oral progestin for 2 cycles with excellent results. At the 
onset of mensis of the third cycle for -u’-hich no therapy was administered, a 
progestinal endometrium was obtained. When this procedure was repeated prior 
to the onset of the fifth menstrual period, a progestinal endometrium was again 
obtained. This patient now has remained free from dysmenorrhea for six months 
since cessation of therapy. Tliis is particularly noteworthy, for hitherto in her 
twenty-three-year menstrual career, severe cramping pain was a constant feature of 
every menstrual period. 

ANALYSIS OF SUCCESSES AND FAILURES 

At this Stage, we are unable to surmise as to what physiologic action can account 
for the excellent results when obtained. Is it psychologic? In spite of the con- 
siderations which many investigators attach to psychogenic therapy, we feel that our 
control series ruled out this phase of the problem. Capsules of histaminase were 
administered to a group of 20 patients with dysmenorrhea for 1 to 3 cycles, and 
only two patients were benefited. Can the good results be due to increased progestin 
utilization? This question is difficult to answer. Urinary pregnanediol studies were 
performed on 11 patients with dysmenorrhea, and titers were obtained that were 
more or less similar to those of other groups. The administration of oral progestin 
was followed frequently by decreased urinary pregnanediol levels, whereas increased 
values often were obtained in the same patients when treated -adth estrins. Hamblen 
and associates,!^ have recently shown that oral progestin intake was not followed 
by alterations in urinary pregnanediol titers. Failures were most often encountered 
foUoTving the initial trial. One patient received from 70 to 180 mg. of oral progestin 
per month for three consecutive cycles without relief. Certain patients who obtained 
relief during some cycles experienced pain with other cycles. At times this was 
attributed to decrease in the dosages administered, at other times this was noted 
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following increase in dosages. 'Whetlier failures or successes depend on the re- 
lationship of oral progestin intake to meals, as j’et has not been ascertained. It 
may well be that this steroid, anhydro-hydroxy-progesterone, should be taken with a 
fat meal or with bile salts to promote better absorption or utilization. The modus 
operandi of oral progestin in the therapy of dysmenorrhea is not as yet clear. Lack- 
ner and his associates,ie Elden and Wilson,2o obtained satisfactory results in certain 
groups with parenteral progestin therapy. This much is certain, that many patients 
who failed to respond to parenteral progestin therapy in our own series obtained 
partial to complete relief following oral progestin administration. 

CONCLUSIONS 

1. Oral progestin (anhydro-hydroxy-progesterone) was administered 
during 64 eyeles in 30 patients with dysmenorrhea. Fifty per cent of 
tlie eyeles were satisfactorily relieved, 22 per cent partially so, and 
28 per cent tvere considered as failures. 

2. Endometrial biopsies were performed in 17 of the 30 patients 
just prior to, or immediately after, the onset of menses. Excellent 
progestinal responses were obtained in 13 instances, and in 4 the bleed- 
ing was anovulatory. 

3. Oral progestin therapy frequently was followed by relief in patients 
who failed to respond to parenteral progestins. Premenstrual tension, 
mastalgias, menstrual headaches, when associated wdth dysmenorrhea, 
often were relieved by oral iirogestin therapy. Concomitant abnormali- 
ties in the menstrual flow wore often stabilized. 

4. Response to therajiy did not depend on size and position of uterus 
nor on dosage employed. Results were variable in the same individual. 
Increase or decrease in dosage was liable to be followed by pain. 

5. Undesirable side reactions such as nausea, dizziness, etc., were veiy 
infrequent. The authors believe the substance innocuous if used in 
dosages up to 240 mg. per month. Oral progestin therapy did not inter- 
fere with o^^llation. One patient became pregnant dru'ing therapy, and 
another immediately after cessation of therapy. 

The oral proBCstin { anhydro-bydroxy-progestcronc) , used in this investigation, was 
kindly furnished as Pranone by W. H. Stoner, Schcring Corporation. Other synonyms 
for this product are pregneninolonc and 17-ethinyl testosterone. 

The author.s gratefully acknowledge the assistance rendered by Miss Hildegarde 
Lewis in the preparation of the manuscript, by Miss Cecilia O’Connor in the tabula- 
tion of statistics, bv Mr. Quinby Hair in technical assistance. 
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STERILIZATION IN THE PUERPERIUM* 

W. N. Thornton, Jr., M.D., and T. J. Williams, M.D., Unh^ersity, Va. 

(From- the Department of Obstetrics and Ctynecology, University of Virginia) 

A n important factor in the reduction of maternal deaths is the 
prevention of pregnancy in those individuals whose physical con- 
dition makes repeated childbearing unusnally hazardous. About 95 
per cent of the women in the higher social and intellectual groups can 
successfully prevent pregnancies by the use of the various mechanical 
contraceptive devices. Jlanj^ clinic patients, however, cannot success- 
fully use contraceptive measures, and for these, some type of operative 
sterilization must be emplo.yed if rapidly repeated pregnancies are to 
be avoided. Contraceptive advice is given, when indicated, as a part 
of the routine care in our post-partum ehnic. Unfortunately, only a 
small percentage of our public ward patients have been successful in 
the use of contraceptive measures, in spite of the fact that only those 
whom we presumed to have sufficient ability and intelligence to use the 
methods, were so advised. 

It was generally the custom to perform sterilizing operations some 
months after delivery, usually as a part of a gynecologic repair opera- 
tion. This required a second hospital admission with its additional ex- 
pense and period of disability, and not infrequently another pregnancy 
would occur before the patient returned for the repair and sterilization. 
Some obstetricians have at times effected delivery by cesarean section, 
primarily for the purpose of sterilization, although we have never felt 
that sterilization alone was sufficient justification for abdominal de- 
livery. 

In 1932, Skajaai pointed out the feasibility of performing sterilizing operations 
during the puerperium and reported 126 cases done between the second and twenty- 
ninth post-partum days. In 1939, Adair and Brown^ reported 50 cases of puerperal 
sterilizations done within twenty-four hours after delivery. In 1940, Bussell^ 
recorded 29 cases done at intervals varying from one hour to thirteen days after 
delivery, and in the same year Hewitt and Wliitley* recorded 100 cases performed 
one hour after delivery. 

Dmung the five-year period from July 1, 1935, to June 30, 1940, 309 
sterilizations were performed during the puerperium on the Obstetrical 
and GjTieeological Service at the University of Virginia Hospital. In 
the present report, we wish to present an analysis and review of these 
cases. 

PERMISSION 

Aside from the Virginia law for compulsory sterilization of mental defectives 
and those ivith presumably inheritable mental disease, there is no law in Virginia 
regarding contraception or sterilization. It is our custom to require a written re- 
quest and permission for sterilization, to be signed by both the woman and her hus- 
band in the presence of witnesses. 

‘Read at the Fourth Annual Meeting- of the South Atlantic Association of Ob- 
stetricians and GjTiecologists, Jacksonville, Florida, February 7 and 8, 1941. 
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The average age of this group of 309 patients was 29.4 years, the youngest 18 
and the oldest 45 j'ears. Two hundred and forty-four were white and 65 were 
colored patients. 

INDICATIONS 

The indications for sterilization in this group are shown in Table I. 

Table I. Indication's for Stf.rilization 


INDICATION 

NO. 

Excessive multiparity 

175 

Hypertension and/or nephritis 

84 

Cardiac and vascular diseases 

15 

Nervous and mental diseases 

10 

Secondary perineorrhaphy (at delivery) 

9 

Pyelitis and pyonephrosis 

7 

Miscellaneous cause.s (1 case each) 

9 

Total 

309 


The largest group is made up of those in whom we have given the indication as 
e-vcessivc inultiparity. Tliis group consists mainly of those from the lower social, 
economic, and intellectual group, in whom the use of even the simplest t)’pes of 
contraceptive materials is too complicated and expensive for them, as is proved 
by our experience in the post-partum clinic. Many of them are from the moun- 
tainous areas in our vicinity and most of them are completely indigent, applying 
repeatedly for admission to the hospital on free beds. The 175 women in this group 
had had a total of 1,161 pregnancies or an average of 6.63 pregnancies per woman, 
with extremes from a minimum of 3 to a maximum of 15 pregnancies. Hyper- 
tension and renal disease was the indication in 84 instances, all in multiparous 
individuals, one of whom had had 15 pregnancies. In 9 instances, a secondary 
perineorrhaphy was done at the time of delivery because of old lacerations and re- 
laxations of the perineum, and was followed by sterilization in the immediate 
puerperium. 

METHOD 

There has been some discussion as to the proper time in the puerperium to per- 
form a sterilizing operation. It is our belief that, as far as morbidity is concerned, 
a proper selection of cases is more important than the time at which the oper- 
ation is done. IVe feel that the procedure should be avoided in those whose labors 
have been such that potential infection may be assumed to be present. We have 
done sterilizations at time intervals varying from a few hours post partum to the 
twenty-first post-partum day. The main advantage of early post-partum steriliza- 
tion is the decrease in the length of hospitalization. At present we perform the 
operation as early in the puerperium as is feasible, dependent on the type of labor, 
the condition of the patient, and the presentation of the necessary permits. We 
do the operation at a scheduled time on regular operating days, which is, of course, 
impossible if the operations are routinely done one hour post partum. 

The anesthesia employed seems to be purely one of personal preference and ex- 
perience of the anesthetist and surgeon. We prefer spinal anesthesia, which is the 
anesthesia most commonly used in our hospital for abdominal surgery. Two hundred 
and ninety-seven of the cases were done with spinal anesthesia, using 150 mg. of 
procaine. Nine were done under general anesthesia and 3 under local infiltration. 

Unhappily none of the methods of operative sterilization short of complete castra- 
tion seem to be 100 per cent effective. The multiplicity of operative procedures, 
which consist mainly of various gymnastic procedures on the Fallopian tubes, attest 
to their lack of perfection in results. Of the 309 sterilizations in the present report, 
219 of them have been done by the Pomeroy technique. Formerly with this method 
we used No. 1 or No. 2 chromic catgut for the ligature, but during the past year 
we have been using No. 1 plain catgut exclusively. Eighty-six of the early cases 
were done by a method which we speak of as segmental resection. This seems to 
be a modification, proposed by Fritsch,® of the Kehrer method. With this technique 
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a segment of the tube was excised and the proximal extremity doubly ligated with 
heavy black silk and the distal end singly ligated with silk. The Madlener technique 
was used three times and cornual excision once. 

The procedure is carried out through a subumbilical incision of approximately 
one and one-half inches in length. Manipulation of the pelvic structures is avoided, 
the tube being simply exposed with a sponge stick or Babcock clamp, lifted in its 
midportion, identified by its fimbriated extremity, and the sterilizing procedure car- 
ried out. If the appendix is easily available it is removed. Bor the past year, we 
have been closing the abdominal incision with fine black silk. 

MORBIDITY 

In the 309 cases of sterilization, 66, or 21 per cent, had morbidity on the basis 
of the standard of morbidity adopted by the American Committee on Maternal 
Welfare (100.4° P. or over on any two days after the first twenty-four hours post 
partum, oral temperatures taken at least four times daily). Of these 66, only 12 
had sufficient elevation or prolongation of fever to interfere with discharge from the 
hospital at the usual time. The average duration of the fever for all of the cases 
of morbidity was two days. Our incidence of morbidity is higher than those quoted 
by Adair and Brown,2 12 per cent, but their patients were operated upon in twenty- 
four hours which would eliminate elevations on the day of operation as a part of 
the morbidity. Our morbidity includes those elevations on the day of operation, 
except those that were done in the first twenty-four hours. 

The complications are shown in Table II. 

Table II. Complications 


DIAGNOSES 

NO. 

DAY P. P. OPERATED 

REMARKS 

Endometritis 

3 

2, 3, and 5 days 

1 version and ex- 
traction 

Pyelitis 

3 

2, 4, and 12 days 

1 acute appendicitis 

Pneumonia 

2 

9 and 11 days 

Multiple pulmonary em- 
boli 

1 

3 days 

Retrocecal appendix 
Obesity, 218 pounds 

Thromboplilebitis 

1 

2 days 

Perineorrhaphy 

Atelectasis 

1 

2 days 


Diabetic acidosis, pyeli- 
tis, pneumonia 

1 

9 days 

Died 

1 

Total 

12 


1 


One death occurred in this series of 309 patients. This was a thirty-four-year 
old colored multipara with a severe diabetes and liypertension, for which labor was 
induced by rupture of the membranes, followed by delivery of an excessive-sized 
child. The diabetes was still poorly controlled post partum; however, she was 
sterilized on the ninth post-partum day. She developed pyelitis and pneumonia and 
went into a severe acidosis and died on the sixth postoperative day. It was an 
error to have sterilized her, as the diabetes was poorly controlled, and her general 
condition was unsatisfactory. 

The one patient with thrombophlebitis had a secondary perineorrhaphy at the 
time of delivery and was sterilized thirty-six hours later. Phlebitis appeared on the 
eighth post-partum day and required a total hospital stay of thirty days. The 
patient with multiple pulmonary emboli was sterilized on the third post-partum 
day and had a total period of hospitalization of thirty-one days. Both patients 
with pneumonia recovered and were discharged from the hospital on the sixteenth 
postoperative day. 

The appendix was removed at the time of sterilization in 178 of the 309 patients. 
In 140 of these there was no morbidity, and in the 66 instances of morbidity, the 
appendix had been removed in only 38. The appendix was not removed in the one 
fatal case. The removal of the appendix apparently had no appreciable effect on 
the convalescence or on the incidence of morbidity. 

When the febrile cases are analyzed in relation to the time post partum that the 
operation was done, no constant relationship is found. This is interesting because 
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Skajaa,! Adair and B^o^vn,^ and Bussells have emphasized the dangers of steriliza- 
tion after the first post-partum day. Skajaai in his report had 46 patients who 
were operated upon between the fifth and twenty-ninth post-partum days, and in 
these there were 8 cases of thrombosis and embolism; 5 of them occurring in 12 
cases done on the fifth and sixth days. The 2 patients with thrombosis and em- 
bolism which occurred in our 309 patients, were operated upon on the second and 
third days, respectively. The number operated upon on the different post-partum 
da 3 'S with the number and percentage of cases until fever and complications for 
those daj’s are shown in Table III. The time post partum that the operation is 
performed does not seem to be associated with anj* significant variations in the 
incidence of morbiditj’ or complications. 

Table III. Day op Oper.vtion With Morbidity 


P.r. DAY 

NUMBER OP 
OPERATIONS 

NUMBER -WITH 
MORBIDITY 

COMPLICATIONS 

PER CENT 
JtORBIDITT 

1 

2 

3 

4 

5 

6 

7 

S 

9 

10-21 

12 

47 

64 

47 

27 

10 

17 j 

27 1 

17 

41 

1 

9 

9 

12 

6 

0 

1 

12 

5 

11 

0 

'Endometritis 1 

Pyelitis 1 

■s Atelectasis 1 

Thrombophle- 
' bitis 1 

fEndometritis 1 

Pulmonary 
t Emboli 1 

Pyelitis 1 

Endometritis 1 

Pneumonia 2 

C Pyelitis 1 

(Pneumonia 1 

8 

19 

14 

25 

22 

0 

6 

44 

1 30 

26 

Totals 

309 

66 

12 

21 


Table IV. Steriliz.itions by Years With Morbidity 


YEAR 

NUMBER 

AVE. P.P. 

DAY DONE 

AYE. DAYS 
IN HOSP. 

P.O. 

AVE. TOTAL 
IIOSP. 

DAYS 

NU.MBER 

■WITH 

MOR- 

BIDITY 

COJIPLI- 

CATIONS 

PER CENT 

MOR- 

BIDITY 

1935 

5 

12.4 

13 

25 

3 

0 

60 

1936 

20 

9.5 

9.8 

19.3 

7 

1 

35 

1937 

55 

9.5 

6.9 

16.4 

12 

2 

22 


75 


6 

10.8 

17 

2 

23 


91 


6.3 

9.6 

24 

7 

26 

1940 

63 


5.1 

8.3 

3 

0 

5 

Total 

309 




66 

12 


Averages 

gmnn 


6.4 

11.7 



21 


In Table IV the cases are presented by j’ears, showing the average post-partum 
daj' upon which the operation was performed during that j'ear, the average length 
of postoperative stay in the hospital, as well as the number of febrile cases and 
complications for each j'ear. Each j^ear we have gradual^ shortened the interval 
between deliverj^ and sterilization as well as the postoperative period of hospitaliza- 
tion. With the exception of the j'ears 1935 and 1940, there is no appreciable dif- 
ference in the incidence of morbidity. The morbidity incidence of 60 per cent 
in 1935 seems without significance because there were only 5 cases for the half of 
that year under consideration. In 1940 the interval between delivery and steriliza- 
tion was essentially the same as for 1939, so there seems to be no obvious ex- 
planation in the time interval for the lower incidence of morbiditj^ in 1940. Of the 
63 cases done in 1940, the abdominal incision was closed with catgut in 25 and 





































58 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


with black silk in 38. The 3 cases of morbidity (12 per cent) which did occur, 
were in those 25 cases in which the incision was closed with cat^t. There were 
no instances of fever in the 38 patients in whom the incision was closed with black 
silk. In 1940 the patients averag’ed a total hospital stay of 8.3 days for both de- 
livery and sterilization, with an average interval of 3.2 days between delivery and 
sterilization. 

FOLLOW-UP 

Ordinarily it is assumed that subsequent information is unnecessary in order to 
determine the effectiveness of sterilization, inasmuch as the patient will un- 
doubtedly seek out, often with some vindictiveness, the surgeon who operated upon 
her, in the event that a pregnancy should subsequently occur. However, we attempted 
to follow-up these 309 patients, and we have recently seen 107 and have had a letter 
from 119 of them stating that no pregnancies have occurred since the operation, a 
follow-up incidence of 73 per cent. An analysis of the follow-up information is shown 
in Table V. 

Table V. Follow-up Data 


METHOD 

NUMBER DONE 

NUMBER 

FOLLOW-UP 

FOLLOW-UP 

PERCENTAGE 

Pomeroy 

219 

145 

66 

Segmental resection 

86 

77 

90 

Madlener 

3 

3 

100 

Cornual excision 

1 1 

1 

100 

Totals 

309 

226 

Average 73 


We have definite knowledge that 145, or 66 per cent, of the patients sterilized 
by the Pomeroy method, and 77, or 90 per cent, of the 86 sterilized by segmental 
resection have as yet had no pregnancies since sterilization. The 3 patients sterilized 
by the Madlener method and the one by cornual excision have been seen and are 
known not to have conceived. The patients seem quite appreciative in the answers 
to the follow-up letters, and except for occasional instances of menstrual irregu- 
larities, they have had no unusual symptoms. Unfortunately our letter seems to 
have disturbed the confidence of a few of them in the effectiveness of the operation, 
and will no doubt cause them some slight degree of mental anxiety for a few months. 

SUMMARY 

We have presented a report of 309 cases of sterilization at varying 
intervals from the first to the twenty-first post-partnm day. 

Spinal anesthesia was used in 297, general anesthesia in 9, and local 
anesthesia in 3 cases. 

The sterilization was done by the Pomeroy technique in 219, segmental 
resection with heavy silk ligatures in 86, by the Madlener method in 
3, and cornual excision in 1 case. 

The appendix was removed at the time of sterilization in 178 of the 
patients, without any appreciable effect on the convalescence or on the 
incidence of morbidity. 

Sixty-six, or 21 per cent, had morbidity on the basis of the standard 
of morbidity determined by the American Committee on Maternal Wel- 
fare. Onlj^ 12 of these had postoperative complications requiring pro- 
longation of the hospital stay. 

There was one death, a patient with hypertension and diabetes who 
developed pj'-elitis and pneumonia and died on the fifth postoperative 
das’" in acidosis. 

The time post partum at which the operation was performed seemed 
to show no definite statistical relationship to the incidence of morbidity 
or postoperative complications. 
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A yearly analj'sis of the eases is presented which shows a progressive 
decrease in the post-partnm interval before operation and in the total 
period of hospitalization with each year. During the year 1940, sterili- 
zations were done mostly on the third day, and the patients were dis- 
charged from the hospital on the average on the eighth post-partnm 
day. During 1940 the incidence of morbidity was only 5 per cent and 
in 38 conseentive cases dnilng that year in which the abdominal in- 
cision was closed with black silk, there were no instances of morbidity or 
complications. 

Two hundred and twenty-six, or 73 per cent, of these 309 patients 
have been followed up either by examination or letter, and no subse- 
quent pregnancies have occurred in them. 
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AN ELECTROillETRIC STUDY OF UTERINE ACTIVITY''^ 

Preliminary Report 

Louis LANGiMAN, M.D., New York, N. Y., anti 
H. S. Burr, Ph.D., New Haitin, Conn. 

(From the Department of Obstetrics and Gynecology, New York University College of 
Medicine, and the Obstetrical and Gynecological Service of the Third [New York 
University] Siirgical Division, Bellevue Hospital, and the Section of Neitro- Anatomy, 
Yale University School of Medicine) 

I NVESTIGATORS have long recognized the necessity for a better 
understanding of the essential characteristics of human uterine be- 
havior. Pew of the methods of study have been entirely satisfactory. 
While much has been learned from experimental analysis, valid inter- 
pretations in terms of human physiology have been difficult. It is not 
surprising, therefore, that the success of the electrocardiograph and 
the electroencephalograph has stimulated the search for an electrical 
means of recording uterine activity. Two types of such procedure are 
available. One is to apply the techniques of recording alternating 
current changes in the manner similar to that of the electrocardiograph, 
and the other is to employ the more recently developed technique of 
recording changes in the direct current or standing potentials in the 
intact organism. The validity of either of these procedures must rest 
on one-to-one correlations between the changes in electrical activity 
and other known evidences of physiologic change. 

PREVIOUS INVESTIGATIONS 

Among the first attempts to record uterine activity are those wliicli made use 
of manometric recording of volume changes in the uterus through flexible balloons 


*Aided by a grant from the Josiah Macy. Jr., Foundation. 
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(Dickinson). 1 Knaus^ made observations on the human uterus in vivo by insert- 
ing an elastic bag into the uterus and recording uterine contractions on a kymo- 
graph. He found (a) spontaneous rhythmical contractions in regularly menstruat- 
ing women during the first fourteen days, the uterus during this phase reacting 
to pituitary extract, (b) On the sixteenth day and lasting until menstruation 
begins, no spontaneous contractions occur, and the uterus does not contract with 
pituitrin injections. This follows according to Knaus, because of an inhibiting 
influence of the corpus luteum on the uterus, (c) When this failure to react to 
pituitrin does appear, Knaus assumes that ovulation has taken place within a 
definite time and used this as a means of determining the time of ovulation in 
the menstrual cycle. Kurzrok and others,^ in a study of uterine motility, made 
by inserting a rubber balloon into the uterine cavity, filling the balloon with air 
and attaching it to a recording kymograph, failed to confirm the observation of 
Knaus. It should be noted that in these studies, Kurzrok stated that “dysmenor- 
rhea occurs at the time when the uterine contractions achieve their greatest 
amplitude, i.e., just preceding and during the first few days of the menstrual 
flow. ’ ' 

Moir,* in a clinical comparison of ergotoxine and eigotamine, used a hydrostatic 
intrauterine bag to observe post-partum uterine contractions. Adair and Davis® 
observed the effects of oxytoxic drugs on the human post-partum uterus by insert- 
ing rubber bags filled with water. 

Paralleling these observations by mechanical methods are a number of studies 
involving electrical techniques. Observations on the human uterus have been 
made by Theilhaber,6 Bode,7 Veit,® and Palk and Nahon,® making use of the 
string galvanometer and associated equipment. 

More recently Jacobson and othersio reported observations on electrical and 
mechanical activity of the human nonpregnant uterus. Inserting two electrodes 
into the lips of the cervix, they concluded that contraction voltages of the uterus 
can be studied with the string galvanometer plus amplifiers, and showed that 
mechanical tracings parallel those made by electrical methods. Their method is 
elaborate and complicated. Vozza,ii working with rabbit uteri, also concluded 
that there was a relationship between mechanical contractions and bioelectric 
phenomena. 

PRESENT METHOD 

In the studies which have so far been reported, difficulties have been 
encountered in the rather complicated techniques or in interpretation 
of the findings. It seemed worthwhile, therefore, to examine the pos- 
sibility of applying the Burr-Lane-Nims^^ technique for recording 
standing potentials to this problem. The experimental findings result- 
ing from the application of this technique to the study of estrous phe- 
nomena in experimental animals and more particularly the exact tim- 
ing of ovulation in animals and in women suggested the possibility 
that the technique might be useful in studying uterine physiology. 

In essence the method consists of connecting a vacuum tube micro- 
voltmeter to the cervix of the uterus and recording the changes in 
voltage by means of a General Electric photoelectric recorder. The 
instruments, if so used, are capable of recording only relatively slow 
changes in the standing potential of the uterus. For the majority of 
the readings, the recording paper was traveling at the rate of six 
inches per hour, although at times this could be increased to six inches 
per minute. Ideally, the mierovoltmeter should be connected to the 
cervix by reversible nonpolarizing electrodes, since it is well known 
that metal in contact with living tissues gives rise to an unstable and 
artificial contact potential. With such electrodes, accurate recording 
of the absolute potential difference can be made with certainty. How- 
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evei’, the technical difficulties of applying such electrodes to the cervix 
made it seem advisable to sacrifice the absolute value of the potential 
difference in favor of a procedure Avhich Avould record the changes in 
the standing potential, eA^en though the latter Avere complicated by the 
presence of an artificial potential. 

For this reason, the micro Ami tmeter Avas connected to the patient by 
means of Avires terminating in metal clips Avhich gripped the lips of 
the cerAux. In practice, the cervix Avas exposed through a Sims’ metal 
vaginal speculum. The clip electrodes and the AAures connecting them 
to the instrument Avere insulated by rubber coAmring except for the 
terminal jaAvs. The ground electrode from the microAmltmeter Avas 
inserted into the posterior lip of the cervix and the hot electrode into 
the anterior lip. 'Wlien repeated daily observations Avere made on the 
same patient, different sites Avere used for attachment of the electrodes, 
but the same polar relationships Avere maintained. The electrodes Avere 
applied Avith the patient in the dorsal lithotomy position after Avhich 
the patient Avas made comfortable on the operating table AAdth legs 
extended. The vaginal speculum remained in place throughout the 
period of recording and apparently caused no distress. ActiA’ity Avas 
necessarily limited during observations, but other than backache pa- 
tients had no complaints except AAdien uterine cramps AAmre produced 
bj’’ injections of pituitrin and ergotrate. A sharp pain Avas produced 
momentarily in some patients at the time of attachment of electrodes 
to the cerAux, but this disappeai'ed almost immediately. In general, 
obserAmtions Avere made during periods of thirty minutes to three hours, 
the average time being tAvo hours. In the daily observations on one 
patient (R. P.) covering a complete menstrual cycle, records Avere kept 
for a minimum of tAvo hours. The corpus luteum Avas in all probability 
functioning in this patient, for she Avas the mother of four children. 
As might be expected, the metal-to-tissue electrodes gaAm a someAvhat 
unstable base line Avith a considerable tendency to drift. This could 
be obviated to some degree by including lai’ger amounts of tissue in 
the bite of the clips. 

In the patients Avho Avere given pituitrin or ergotrate, and in one 
patient, recehung estradiol, recordings Avere run for a period of thirty 
minutes to one hour, preceding the ghdng of the preparation, so that 
ample time Avas alloAved to obserA'-e the character of the spontaneous 
behavior of the uterus. Pituitrin and the sex hormone preparations 
Avere administered intramuscularly; ergotrate injected intraA'-enously. 

In the cyclic study made on one patient (R. F.), injections of pro- 
gesterone Avere given at the completion of an observation, and record- 
ings repeated subsequent days to determine the effect on the uterus. 

The menstrual cycle (in all patients having menses) Avas dated from 
the first day of the floAV, this being the usual method of calculation. 
While some immstigators^®’ are of the opinion that a neAV cycle begins 
three to five days after the onset of a period, it Avas deemed preferable 
to consider the first day of bleeding as No. 1 in the cycle. The study of 
one menstrual cycle is complete, so that conclusions can easily be inter- 
preted by either method of calculation. No endometrial studies Avere 
made. 
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RESULTS 

a. Normal Case . — In the present study, 56 sets of observations were made on 
17 patients distributed as indicated in Table I. Case 1 was a 27-year-old woman, 
the mother of four children. The electrometric recording on successive days of 
one complete menstrual cycle is shown in Pig. 1. As a check on these, seven 
additional days from other cycles are included in the figure to demonstrate that 







Fi&. 1. — Electrometric records of successive days of the menstrual cycle of Case 1. 
Numbers refer to days of cycle. Duplicate days of other cycles bear letters. Note 
especially activity at beginning and end of cycle. 

the character of the curve is similar on corresponding days. It should be noted 
that during the first day of the cycle, there was considerable activitj'. During 
the second, third, and fourth days uterine activity was less marked. Prom the 
sixth to the tenth day, activity increased to be followed on the eleventh day bj’ 
a quiet period. The twelfth to the fifteenth days were again active with a quiet 
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eighteenth daj'. The nineteenth day was active but the twentieth to the twenty- 
fourth days showed onlj" a moderate degree of activity. Beginning the twent}'- 
fourth and continuing to the twenty-seventh, activity was more marked and, with 
the possible exception of the twent3'-eighth, this continued until the end 
of the twentj’^-ninth daj*. These studies indicate that uterine activity is not a 
constant finding throughout the cj-cle nor is it confined to anj' part of the cj^cle 
but comes and goes. Information regarding the physiology of the uterus during 
the entire cj'cle is too fragmentarj' to indicate anj' possible correlations with 
electrical activity. 

Table I. A Total of 56 Recordings IVere Made on 17 Patients 


Total number of patients, 17; and total number of observations, 56 


patients 

AGE 

TYPE OF CASES OR STATES OF PATIENT 

1. E.F. 

27 

Baity observations of a complete menstrual cycle 

2. N.H. 

1 

26 

D3’smenorrhea beginning 7 da3’S premenstrual. Tenth day of 
cycle. Suspension of uterus 6 mo. prior to recording 

3. 

30 ! 

Seventeenth dai’ of cycle 

4. M.S. 

32 

Eighth da3’ of c3'cle. Left ectopic 21^ 3’r. ago 

5. 

53 

2 3'r. postmenopause 

6. ' 

65 

23 3'r. postmenopause. Patient receiving ovarian hormone, rec- 
ord similar to Case 6 

7. 

17 

Seventeenth, eighteenth and nineteenth day postmenses 

8. 

19 

3 days post dilatation and curettage 

9. D.Ct. 

17 

6 da3’s postmenses. Observations before and after 1 c.c. of 
ergotrate, given intravenousl3' 

10. 

21 

18 da3’s postmenses, observations before and after ergotrate 

11. 

17 

22 days postmenses, observations before and after pituitrin 

12. 

28 

8 days postmenses, observations before and after pituitrin 

13. 

24 

11 days postmenses, observations before and after pituitrin 

14. S.H. 

1 

46 

Menopause S3’ndrome, menses irregular and scanty, given 10,000 
R.U. of estradiol benzoate and observations made 24 hours 

1 later 

15. C.M. 

45 

Menorrhagia of menopause, 2 da3's post dilatation and curettage 

16. H.G. 

49 

Spontaneous menopause 1 3'r. Has had 2 menstrual periods in 
past 3'r. Received 20,000 I.U. ovarian hormone in past two 

1 weeks 

17. 1 

27 

i Fifteenth da3' postmenses, normal periods 


There were no similar potential changes recorded with the application of both 
electrodes to the anterior lips of the cervix or on attaching one electrode to the 
cervix and one to the vaginal mucous membrane. 


b. Menopause Cases . — As a control for this group of determinations, recordings 
were taken from a number of cases of menopause. Some of these graphs are 
charted in Fig. 2. A brief sample from a fortj'-six-jmar-old menopausal patient 
is shown in Fig. 2, A. This obviously is a quiet uterus. In Fig. 2, B is the 
record of a SS-j'ear-old patient with flushes and headaches two years after the 
onset of menopause. This record seems to be quite characteristic of active uterine 
contractions. In Fig. 2, C is recorded a case of menorrhagia of menopause two 
days after a dilatation and curettage. This is obviousty a relativety inactive 
uterus. In Fig. 2, D is shown the records of a patient with spontaneous meno- 
pause of one j^ear’s duration who had received over twenty thousand international 
units of ovarian hormone in the last two weeks. This record points to the pos- 
sibility that the administration of ovarian hormone has increased uterine activity. 

c. Effect of Drugs . — The effect of other drugs on the uterus is shown in Fig. 3. 
In Fig. 3, A is a record taken from a 17-year-old patient six daj's postmenses. 
This is obviouslj^ a moderately active uterus. At the beginning of the record in 
Fig. 3, A', 1 c.c. of ergotrate was given intravenously. The following fifteen min- 
utes of record show a verj^ marked increase in the electrical activity. In Fig. 3, 
B a similar record from a 21-3mar-old patient, eighteen da3-s postmenses is shown. 
One cubic centimeter of ergotrate was introduced intravenousty at the point 
marked with the arrow and thirty minutes later as shown in Fig. 3, B', electrical 
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activity has increased considerably and cramps reported as indicated by tlie 
arrovr. In Fig. 3, C is a record from a 24-year-old patient, eleven days postmenses. 
The records show a moderately quiet uterus. Fifteen minutes after the injection 
of % c.c. of pituitrin, the record shown in Fig. 3, C gives evidence of a considerable 
increase in uterine activity. 





Fig. 2. — Records of menopause. A, 46-year-old patient; B, SS-year-old patient, with 
flushes and headaches; C, menorrhagia; and D, 49-year-old patient, with estrone. 



Fig. 3.— Records of young patients. A, 17-year-old patient, 

17-year-old patient, after ergotrate. B, 21-ycar-old patient, before er^otr^e , f- f 
year-old patient, after ergotrate. G, 24-year-old patient, before pituitrm, C, 24-jear 
old patient, after pituitrin. 
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The effect of 10,000 rat units of estradiol benzoate is shown in Fig. 4 with 
records taken from a 46-year-old patient, showing the menopause syndrome with 
irregular and scant}' menses. In Fig. 4, ^ is a record taken at the time of ad- 
ministration of the hormone as indicated by the arrow. In the succeeding hour, 
no essential change in the record occurred, the electrometric records being char- 
acterized by relatively little uterine activity. Twenty-four hours later the record 
showed a marked change. In Fig. 4, B the first five minutes of the record taken 
at slow speed shows a very great increase in electrical activity. In the upper 
part of the figure this activity was resolved by increasing the speed of the paper 
to six inches per minute. It will be noted in the portion marked “fast” that the 
electrical record shows wide swings at relatively high frequency. During this 
period, the patient complained of cramps. 



Fig. 4 ^Records of menopause. A, Before estradiol benzoate at arrow; B, after 

estradiol benzoate. 



arrow. 

The correlation of sharp increases in potential difference with cramps had been 
noted in Case 1, in which dysmenorrhea was present. A reference to Fig. 1 will 
also show that on the first day of the cycle, and during the last five days of the 
cycle, there were wide voltage swings. At the time of their occurrence the pa- 
tient reported a cramp. In fact, it was possible to predict the onset of a cramp 
by watching the electrical record before the patient reported it. As a further 
check on this, three patients were studied at varying times in the cycle following 
the administration of pituitrin. In Fig. 5 a record is shown from a 28-year-old 
patient eight days after menses. This record shows in Fig. 5, A that the uterus 
is fairly quiet until the administration of 0.5 c.c. of pituitrin, as indicated by the 
arrow. In Fig. 5, B, twenty-five minutes later, is shown a fragment of a record 
which included a wide swing and a report of cramps at the point marked with 
the arrow. Finally, it must be recorded that in Case 1, a patient suffering from 
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dysmenorrhea, the administration of progesterone beginning on or about the 
twentieth day of the cycle, markedly reduced, if it did not entirely obliterate, 
cramps. A further study with more exact techniques will be required to elucidate 
more certainly the relationships between electrical activity of the uterus and cramps. 

DISCUSSION 

Evidence that the intact human uterus produces direct current char- 
acteristics is presented. The potential differences are not chaotic, hut 
produce patterns which are characteristic of uterine motility. Further- 
more, the normal spontaneous activity of the uterus, interpreted as 
contractility, can be recorded with sufficiently constant characteristics 
to make it possible to state that spontaneous contractions occur in the 
uterus throughout the entire menstrual cycle, but that deviations from 
this characteristic pattern can be recognized. 

The marked exaggeration of contractions in a patient with spontane- 
ous cramps is comparable to the effect following injections of pituitriu 
or ergotrate which produce cramps and greatly increased uterine ac- 
tivity, as was shown by the recordings. The decrease in uterine motil- 
it3’’ and relief from cramps, following the administration of progesterone, 
indicates a direct effect on uterine contractility and may be attributed 
to changes in the character of the contractions. If electrical correlates 
of dysmenorrhea, recorded as increased motility in the uterus, can be 
further established, then perhaps a criterion for the selection for those 
patients capable of being relieved of premenstrual pain may be avail- 
able. The bio-electric findings confirm and may shed some light on the 
statement of Sevringhaus^® that certain types of functional dysmenor- 
rhea are favorably influenced by the injection of progesterone, but the 
mechanism by which the effect is obtained is little understood at the 
present time. Further studies of the relationships between uterine 
hypermotility and dysmenorrhea by means of electrical recording is 
indicated, since Falls and others^® have shown that the introduction of 
a hydrostatic bag into the uterus of a seventh-day parturient patient 
recorded a decrease in uterine tone and motility, following the injec- 
tion of progesterone. 

The increased activity of the uterus to injections of pituitrin occur- 
ring in a constant and repetitive character throughout all phases of the 
cycle, confirms the findings of Kurzrok and others,® and Morse and 
Rubin.^^ The effects as recorded are significant, appearing within 
fifteen minutes after the injection, and producing severe uterine cramps 
which coincided with wide voltage swings. Ergotrate caused a more 
intense and increased motility of the uterus and more severe cramps, 
the response occurring four to five minutes after intravenous injections. 

The response of the uterus during spontaneous menopause to estradiol 
benzoate suggests the action of the ovaries on uterine motility. The in- 
creased activity resulting from estradiol injections within thirty minutes 
foUovdng administration of the hormone indicates that it is absorbed 
vdth comparative rapidity. The effect of estradiol on the myometrium 
is one of stimulation, since an increased uterine contractility was noted 
in all the patients receiving this hormone. 

It is not possible on the basis of the present experiments to explain 
the action of the sex hormones on the uterus. The technique described 
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above offers a possible means of analyzing the relationships between 
uterine physiology and both hormones and other chemical agents. The 
results obtained indicate a specific hormonal and chemical effect upon 
the uterine musculature of the cervix. 


CONCLUSION 

The studies here reported show that records of the slowly changing 
standing potential between the dorsal and ventral lips of the human 
cervix can be correlated with phasic changes during menstruation and 
with administration of sex hormones and other chemical agents. More- 
over, the procedure is relatively simple, can be carried out on the intact 
organism, and introduces a minimum of disturbance to the physiology 
of the patient. 

REFERENCES 

(1) Diclcinson, Hohert L.: Human Sex Anatomj’, Baltimore, 1933, Williams and 
Wilkins. (2) Enans, E.: Zentralbl. f. Gjmiik. 53; 2193, 1929. (3) Knrsrok, M., 

Wiesbader, E., Mulinos, M. G., and Watson, B. P. : Endocrinology 21: 335, 1937. 
(4) Moir, C.: Brit. M. J. 1; 1022, 1932. (5) Adair, F. L., and Davis, U- E.: 

Am. J. Obst. & Gynec. 27: 383, 1934. (6) TheiUtaher, A.: Monatsclir. f. 

Geburtsh. u. Gmak. 31: 727, 1910. (7) Bode: Zentralbl. f. Gjmak. 553: 2887, 

1931. (8) Yeit, J.: Ibid. 36; 101, 1912. (9) FaUc, E. C., and Nahon, B.: 
Am. j. Obst. & Gynec. 30: 403, 1935. (10) Jacobson, E., Lackner, J. E,, and 
Sinykin, M. B.: Ibid. 38; 1008, 1939. (11) Vosza, F.: Ann. di ostet. e ginec. 55: 
603, 1933. (12) Bnrr, E. S., Lane, T. C., and Nims, L. F.; Yale J. Biol. & Med. 
9: 65, 1936. (13) Venning, E. E., and Browne, J. S. L.; Endocrinology 21: 

722,1937. {li) Wilson, L., and Knrzrok, J}.: Ibid. 23: 79, 1938. (lo) Sevringhaus, 
E. L.: Endocrine Theory' in Clinical Practice, Chicago, 1938, Chicago Medical 
Book Co., p. 158. (16) Falls, F. E., Lackner, J. E., and Kronin, L.: J. A. M. A. 

106: 271, 1936. (17) Morse, A. E., and Bubin, I. C. : Surg., G.vnec. & Obst. 71: 
620, 1940. 


Mahoney, J. P., and Chamberlain, John W.; Hydrometrocolpos in Infancy, J. 

Pediat. 17: 772, 1940. 

This paper deals specifically with a condition infrequently seen in infants, namely 
the accumulation of abnormally free secretion of fluid above an atretic occlusion 
in the vagina. The resulting palpable, perhaps visible, abdominal tumor can be 
identified before operation by a procedure suggested by the writers. 

On the basis of four personally observed cases, described in detail, and of a study 
of the literature, the writers are able to draw several noteworthy conclusions. The 
obstruction may be due to an imperforate hymen but probably usually is due to 
arrested development and failure of perforation of the vagina analogous to im- 
perforate anus. Hematocolpos, with symptoms starting only after puberty, suggests 
that the chief factor in causing discomfort in h}’^drometrocolpos is the accumulation 
of thin, mucinous, cloudy fluid, chiefly in the uterus. A simple procedure allows 
early correct diagnosis. If in the presence of a palpable tumor in lower abdomen 
of an infant a cystic bulge is palpable in the vagina, a needle puncture is made, 
and after aspiration of turbid fluid, approximately 20 c.c, of diodrast are injected. 
Thus can be ruled out other types of tumors requiring laparotomy. Some of the 
presenting symptoms might be due to compression or obstruction in either urinary 
or intestinal tract. 


Hugo Bhrenfest. 



BACTERIOLOGIC CHARACTERISTICS OF ANAEROBIC 
STREPTOCOCCI RECOVERED PROM POST-PARTUM PATIENTS"' 

With Special Reference to the Initiation of Infection 
BY These Organisms 

Melvin L. Stone, M.D., IMed.Sc.D., New York, N. Y. 

(From the Department of Ohstetrics and Gynecology, New York University College 
of Medicine, and the Obstetrical and Gynecological Service of the Third (New York 
University) Surgical Division, Bellevue Hospital) 

W E HAVE been studying anaerobic streptococci for the past three 
and one-half years at New York University and Bellevue Hospital, 
our interest primarily being centered on the fact that we, in common 
with many other observers, have noted that this organism is frequently 
responsible for puerperal infection. Time does not permit a lengthy 
historic review of the bacteriologic work performed heretofore in an 
attempt to learn and evaluate certain of the characteristics of the or- 
ganism. Suffice it to say that classification of this streptococcus has 
been attempted on morphologic characteristics, coupled with certain 
demonstrable alterations on the substrate in which it is cultured and 
that the consensus of opinion seems to be that it is nonpathogenie for 
laboratory animals despite its undoubted human pathogenicity. 

We proceeded with the work on the anaerobic streptococcus from 
two hypothetical possibilities. The first of these assumed that a spe- 
cific type or group of the organisms, having certain recognizable char- 
acteristics, was responsible for the human infections because of some 
particular attribute of virulence not possessed by the majority. This 
was a logical assumption, since anaerobic streptococci can be isolated 
from a large percentage of puerperal women, onlj'^ a small fraction of 
whom develop infection. The second possibilitj^ assumed that most 
individuals were refractory to infection with the organism and that 
only a few exhibited specific susceptibility which might be demon- 
strable by experimental methods. 

The first of these possibilities involved the initial classification of 
the organisms on an arbitrary basis on the chance that strains which 
had been shown to have caused infection ivould fall into groups dis- 
tinct from nonpathogenie strains and consequently attempted classifi- 
cation on morphologic and biochemical reactions was the first lino of 
investigation. 

As a result of our investigations, the following facts were noted : 

On horse blood agar after forty-eight liours’ incubation in the Brown anaerobic 
jar all strains of anaerobic streptococci have a superficial resemblance. The colo- 

•This study was carried on with the aid of a grant from the Commonwealth Fund. 
Read at a meeting of the Section of Obstetrics and Gynecology of the New York 
Academy of Medicine, February 25, 1941. 
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nies are small, round, slightly convex, and grajdsh ■white in color. On this medium, 
there is produced a peculiar and characteristic s'weetish foul odor. In no case -was 
hemolysis noted either immediately or after ninety-six hours, but after storage in 
the refrigerator for a period of months small zones of hemolj'sis could be seen 
surrounding each colonj’- of a fe'w of the strains. Hemolj*sis, however, did not 
occur within ninety-six hours on subculture of these colonies. 

In cooked meat medium under vaseline the organisms required forty-eight hours 
for good gro'wth at the end of which time thej' were seen to have grown best 
around the meat in the bottom of the tube. 

All strains with the exception of four were obligate anaerobes and could not 
be adapted to growth under aerobic conditions. Four strains after six to eight 
months’ artificial cultivation exhibited tolerance to aerobiosis and grew well on 
horse blood agar (Table I). Seven of 26 strains produced gas and 15 of the 26 
strains produced a ver 3 ' foul, putrid odor (Table II). 

Table I. Colony Description 


ROUND, CONVEX, TRANSLU- 
CENT, GLOSSY, GRAYISH 
WHITE STRAINS 

ROUND, SLIGHTLY CONIHIX, 
TRANSLUCENT, LIGHTER AT 
EDGES, DOLL, GRAYISH 
WHITE STRAINS 

ROUND, PUNCTIFORM, 
TRANSPARENT, EFFUSE, 
GRAY STRAINS 

Hod 

Odu 


Gow 

Odo 


Cob 

TerA i 


Syl II 

TerB 

Syl 

Tam* 

Kas 


Dre 

Ase 


Fer 

Dau 


Def 

Efif 


Mik 

Lin 


Rze* 

i 


Myi* 

1 


Myt 



Len* 



13 

9 

4 


‘Indicates strains which later exhibited tolerance to aerobic conditions. 


Table II. Gas and Odor Production 96 Hour Incubation 


FOUL ODOR ALONE 

1 GAS ALONE 

1 GAS AND FOUL ODOR 

NO GAS OR ODOR 

Hub 

1 Mik 


Mur 

Hod 

Def 


S3d ir 

TerA 



Gow 

TerB 



Eff 

Myi 


Kud 

Lin 

Ase 



Eze 

Kas 



Fer 

Myt 



Odo 

Tam 



Dre 

Len 




10 

2 

5 

9 


Microscopically the organisms appeared as small cocci in chains of three to 
eight elements. The individual elements were somewhat smaller than staph 3 'lo- 
cocci or hemol 3 dic streptococci. In occasional cultures, more especiall 3 ^ in older 
cultures, diphtheroid forms could be noted. The Gram reaction was variable, and 
while most of the organisms when freshly cultured were gram-positive, gram- 
negative forms were not at all uncommon. 

It was immediately apparent that morphologic differences were not 
sufficiently marked to make identification simple, and further, that 
organisms isolated from human infections did not fall into a specific 
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group on morphologic criteria. This being the case, further investiga- 
tion of 26 strains was undertaken as to the properties of the organisms 
in respect to : (1) the fermentation of various sugars ; (2) the quantity 
of acid produced in media containing sugar; (3) the inhibitory effect 
of bile; and (4) the ability to hydrolyze sodium hippurate. The re- 
sults of these studies, each of which was repeated many times, are 
summarized in Table III. 

It will be seen by reference to Table III that clear-cut groupings may 
be made according to one or another of the criteria employed, but it 
is also apparent that there is no correlation between grouping by any 
two of these criteria. The table itself, arranged arbitrarily on the 
basis of the inhibitory effect of bile, shows three groups of anaerobic 
streptococci, differing with respect to this inhibition, but these group- 
ings show no uniformity of response to any of the other biochemical 
tests employed. 

Because classification along morphologic and biochemical lines ivas 
manifestly unsatisfactory, we determined to attempt to demonstrate 
more fundamental differences which might exist, by means of serologic 
technique. It was found possible by inoculation of rabbits with killed 
cultures, to prepare sera with a moderately high precipitin titer against 
the strain employed. Twenty-four sera thus prepared were tested 
against hydrochloric acid extracts of each of the strains with the re- 
sults which are presented in Table IV. The numbers represent the 
sum of an arbitrary approximation of the strength of the reaction in 
three dilutions of extract. 

Eeference to Table IV shows that in the group of organisms investi- 
gated there are many which cross-react, indicating that these organ- 
isms possess at least one antigen in common with the organisms used 
to produce the antiserum. 'Without going into the immunologic impli- 
cations too deeply, it has been demonstrated that there are several 
antigens in the anaerobic streptococcus, one of Avhich might be called 
type specific, whereas others indicate broader group relationships. It 
may be possible with further refinement of immunologic technique to 
classify the anaerobic streptococci according to their antigenic struc- 
ture. At the same time it becomes increasingly clear that while such 
a classification may be possible, its practical value is open to question 
since, with the work already done, no cross-reactions are found to exist 
among those organisms which have been shown conclusively to be 
responsible for disease in human beings. Thus four strains isolated in 
pure culture from the blood of patients exhibiting the typical clinical 
picture of anaerobic streptococcal septicemia failed to exhibit any im- 
munologic relationships. 

It has been demonstrated that there is a relationship of certain 
strains of anaerobic streptococci to beta hemolytic streptococci of 
Groups A, B, and C. This relationship was found to exist in 14 of 24 
strains tested but no comment in reference to its significance can be 
made at this time. The greatest number of cross-reactions were noted 
■\vith Group C hemolytic streptococci, 8 of the 14 strains reacting with 
sera against this organism. 
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On the whole, the investigation of these organisms from the viewpoint 
that there exists a uniform group of potential pathogens in a larger 
group of strict saprophytes, has been disappointing. This being the 
case, it was decided to investigate the possibility that any of the in- 
digenous strains might incite disease under specific conditions. In 
such an investigation factors altering resistance and favoring growth 
of the organisms had to be considered. Early in the study it was found 
that the normal aerobiosis of tissue favored the rapid destruction and 
phagocytosis of anaerobic streptococci. In most eases of puerperal 
infection, one is justified in assuming that necrotic remnants of tissue 
remain in the uterus following parturition, and it was thought possible 
that such particles of tissue might well serve as a nidus for the growth 
and dissemination of anaerobic streptococci. Inoculation of these or- 
ganisms, however, into the uteri of i-ecently delivered rabbits caused 
no appreciable ill-effects. However, by inoculating fresh cultures of 
anaerobic streptococci intratesticularly after ligation of the blood sup- 
ply to the testis, it was found that organisms could be recovered from 
the necrotic testis seven to fourteen daj'^s after inoculation and, fur- 
ther, that within seven days anaerobic streptococci could be demon- 
strated in the blood stream. This fact is apparently more interesting 
than significant, since none of these animals exhibited any signs of 
illness nor did any of them die. Passage of one strain by intratesticular 
inoculation through 8 successive guinea pigs failed to heighten its 
virulence for these animals. Attempts to produce infection in guinea 
pigs, mice, rats, rabbits, and monkeys by a variety of routes of inocu- 
lation likewise met with failure. The addition of mucin, reducing sub- 
stances, and foreign tissue to cultures of the organisms prior to inocu- 
lation into animals had no apparent effect. 

The fact that anaerobic streptococci are nonpathogenic for labora- 
tory animals and, indeed, for most human beings is not a newly dis- 
covered one. It has been noted by almost all investigators of the prob- 
lem, and it thus seemed probable or at least possible that some serum 
factor, lethal for the organisms, was present in the common laborator}'- 
animals and perhaps in the majority of human beings. This theory 
would account for the relatively low incidence of infection even in the 
face of the high percentage of women harboring the organism in the 
vagina. Further, it had been shown previously by Colebrook and 
Hare^ that anaerobic streptococci die rapidly in serum or blood clot. 
With these considerations in mind, the investigation of a serum factor 
influencing resistance seemed a profitable line of endeavor. 

The study of these factors of resistance is still in its early stage and 
consequently it is not proper to draw final conclusions, but a few 
points may be mentioned. It seems fairly certain that phagocytosis 
alone does not play a major role, since the serum of normal persons 
is able to activate white cells to phagocytize the organisms to an ex- 
tent neither gteater hor lesser than the serum from persons suffering 
from severe anaerobic streptococcal septicemia. One should expect, if 
lack of phagocytic power alone determined susceptibility, that serum 
from a patient in the early stages of such an infection would show a 
reduced activating pbwer, which theoretically at least would increase 
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whieii and if recovery ensued. This has not been found to, be the case, 
for we have noted both greater and lesser degrees of phagocytosis for 
the same organism in what appears to be a wholly erratic manner with 
no apparent relationship to the stage of the disease. In all fairness, 
it must be mentioned that the study of the phenomenon of phagocytosis 
is one beset with many difficulties, owing to this wide variation even 
in normal subjects from day to day. 

The question as to whether or not a bactericidal factor for the ana- 
erobic streptococcus is present in the sera of human beings or animals 
is another one which has not fullj'’ been answered. From the work so 
far performed, it is a fact that exposure to certain sera for lengths of 
time varying from twenty-four to forty-eight hours kills the organisms 
so that subculture of the serum-organism mixture is no longer possible. 
In one instance recently under our observation, the serum from a pa- 
tient ill with anaerobic streptococcal septicemia for over forty days, 
failed to kill a fresh culture of the organisms isolated from the pa- 
tient’s blood stream but did destroy other cultures of anaerobic strep- 
tococci serologically unrelated to this organism. In this instance, of 
course, the evidence points to a specifically virulent strain of the organ- 
ism rather than to a lack of any nonspecific serum factor. Again, we 
would like to state that this work is not completed and that, therefore, 
conclusions are not justified. 

It is interesting to note that recovery from anaerobic streptococcal 
septicemia does not result in the presence of demonstrable antibodies 
in the patient’s serum. In all the cases which have been under study, 
no preeipitins or agglutinins against the organism isolated from the 
blood stream of the patient could be found even after rather long 
periods of illness. This was true in spite of the fact that there could 
be no question as to the specificity of the organism causing the disease, 
for in many eases it was isolated repeatedly from the blood stream. 
In a few cases, however, a specific hypersensitivity could be demon- 
strated late in convalescence by means of skin tests with extracts of 
the organism recovered from the patient. 

It follows from the results described aboAm that the mechanism of 
infection Avith the anaerobic streptococcus depends more upon indmd- 
ual patient susceptibility than upon a specific group or type of virulent 
organism and that recovery proceeds in a manner not completely un- 
derstood at the present time. Until a greater amount of experimental 
Avork is performed, hoAvever, no final conclusions are permissible. 
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RUPTURED UTERUS 


H. P. Burkons, M.D., Cleveland, 0. 

(From the Division of Obstetrics and Gynecology, St. Luke’s Hospital) 

R uptured uterus, although of infrequent occurrence, ranks first 
among obstetric complications in its disastrous effect upon both 
mother and baby. The infrequency of its occurrence in itself adds to 
the sei’iousness of the situation, because very few obstetricians observe 
enough cases to become proficient in diagnosis and treatment. Exceed- 
ingly important is the fact that the possibility of ruptured uterus must 
always be kept in mind even though labor and delivery seem to be 
pursuing a normal course. The case in which the typical textbook set 
of symptoms and signs occur probably will not often be overlooked. 
However it is the unusual variation of this distressing obstetric problem 
which all too frequently is not recognized until precious and irretriev- 
able time has been lost. Diagnosis of all cases must be prompt and 
treatment instituted immediately and effectively if the appalling death 
rate of ruptured uterus is ever to be reduced. 

This paper presents a survey of a larger group of eases with the 
object of re-familiarizing both general practitioner and obstetrician 
with the various features of this infrequent but nevertheless tragic 
condition. 

In an unusually active practice of forty years, DeLee attended 19 
patients with complete rupture, 11 of whom died ; and 19 patients with 
incomplete tear, 3 of whom died. At St. Luke’s Hospital, Cleveland, 
there occurred 12 eases of uterine rupture in 17,793 deliveries or an 
incidence of 1 in 1,483 deliveries, 5 of whom died. 

The data herein presented and conclusions arrived at are the result 
of an analytical survey of 45 cases of ruptured uteri, only 3 of which 
have been previously reported (Woodward). Twelve of these cases oc- 
curred at St. Luke’s Hospital. The I’emaining 33 cases represent the 
total number of uterine ruptures occurring during the past five years in 
41 of the 47 member hospitals of The Hospital Obstetric Society of Ohio. 

Each case report is the result of a detailed personal communication 
Avith the physician in charge of the ease. At this point I Avish to ex- 
press my deep appreciation to those physicians A\dio Avere kind enoiigh 
to cooperate Avith me in this study. 

AGE INCIDENCE 

lu the patients studied, the age span varied from 19 to 48 years, with an aver- 
age age of 31 years. It is evident that the possibility of uterine rupture must be 
considered in eA^ery gravida regardless of age. 

PARITY 

The number of pregnancies preceding the one in which rupture occurred varied 
from none to fifteen. 
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Table I. Age Incidence 


Under 

20 

2 


35 

to 40 

8 


20 to 

30 

7 


40 

to 45 

5 


25 to 

30 

11 


45 

to 50 

1 


30 to 

35 

11 






Table II. Parity 

Parity 

0 

i 

ii iii iv v 

vi 

vii 

yiii xi 

XV 

Number of cases 

2 

14 

8 4 5 5 

1 

3 

1 1 

1 


In 2 patients, uterine rupture occurred during the first pregnancj^, and in both 
was the result of trauma caused bj' internal podalic version. Fourteen patients 
had only one previous pregnancy and 9 of these were patients in whom previous 
cesarean section had been performed. Eight patients had two preceding preg- 
nancies, and of these, five had been subjected to a previous section. There were 
a total of 18 cases in which cesarean section had been performed prior to the 
pregnancj’’ in which rupture occurred (Table III). It is, therefore, apparent that 
the most frequent cause of uterine rupture in patients of lesser graviditj' is pre- 
vious cesarean section; whereas spontaneous rupture is the most frequent cause 
in patients of greater graviditjL 

LENGTH OF LABOR 

The length of labor preceding the rupture varied considerably, from no labor 
to 96 hours. In 9 patients rupture occurred before the onset of labor. There were 
30 patients with labor of less than ten hours and 15 patients with labor more than 
ten hours. The average length of labor in the patients where previous section had 
been performed was nine hours, as compared with eighteen hours of labor in the 
patients where section had not been performed. 

If we exclude all cases occurring before the onset of labor or during the actual 
deliver}', and only include the cases occurring during labor, we find that the aver- 
age length of labor before rupture is twelve hours. 

CAUSE OF UTERINE RUPTURE 

Of paramount importance, of course, is the reason why uterine tear occurs. 
Only by careful consideration of the causative factors involved will we be able to 
determine in the future how best to avoid rupture of the uterus. 

Table III. Cause of Eupture 



cases 

SURVIVED 

DIED 

1. Previous cesarean section 

2. Cause not definitely determined, perhaps due 

18 

16 

2 

to myometrial changes 

9 

O 

O 

6 

, 3. Internal podalic version 

5 

3 

2 

4. Uncorrected transverse presentation 

5. Obstructed labor 

4 

2 

2 

a. Cephalopelvic disproportion 

4 

1 

3 

b. Obstructing ovarian cyst 

2 

1 

1 

6. Previous pelvic peritonitis 

1 

1 

0 

7. Eclamptic convulsion 

1 

0 

1 

8. Previous curettage 

1 

1 

0 


At this point, we might consider which of these cases possiblj' could have been 
prevented. Attendance at each case would be the only accurate way of determin- 
ing which patient could have been managed more judiciously, so that rupture 
would not have occurred. However, from the evidence at hand, we can saj' that 
most probably the ruptures represented in items 3, 4, and 5, that is 15 cases (33 
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per cent), could have been prevented by more accurate diagnosis and more effi- 
cient treatment of the primary obstetric condition. 

Internal podalic version is a very useful maneuver. However great care must 
be taken in its performance, and it should never be used if any of the well known 
contraindications are present. Transverse presentation can and must be recog- 
nized early if it is to be adequately treated. A more liberal use of the x-ray 
whenever any doubt exists would bring these cases to light soon enough to in- 
stitute the proper corrective measures. Also in several of the cases where the 
indication for the previous cesarean section was cephalopelvic disproportion, the 
patient should not have been permitted to labor more than a few hours. Whenever 
a previous section is done for cephalopelvic disproportion, termination of succeed- 
ing pregnancies by cesarean section would be the method of choice, unless the 
baby is much smaller than the previous one. At any rate, if labor is permitted, 
all preparations should be made to promptly treat a threatened or actual rupture, 
including readily available blood donors. 

ANALYSIS OP RUPTURED UTERI WITH PREVIOUS CESAREAN SECTION 

Table IV is a presentation of the salient features occurring in the cases of 
uterine rupture following previous cesarean section. Of the 45 cases in this entire 
survej’’, 18, or 40 per cent, were in patients previous!}- subjected to section. Nine 
of the sections were performed because of disproportion, 2 each because of pla- 
centa previa and ablatio placentae, 3 as treatment for eclampsia, and 1 because 
of reported interlocked twins. 

Two methods of treatment were used, supracervical hysterectomy and suturing 
of the lacerated uterus. Of the 9 patients treated by hysterectomy, 1 died and 1 
had a stormy convalescence; the remainder recovered uneventfully. Of the 8 
patients treated by suturing of the uterine tear, all recovered, but one fiad a 
stormy convalescence. One patient died before treatment could be instituted; 
however, death was probably due to a pre-existing pneumonia rather than from 
the ruptured uterus. 


Table IV. Euptured Uteri Following Previous Cesarean Section 

i 




LENGTH 

OF 

LABOR 

TIME OF RUPTURE ( 


RESULT 

CASE 

INDICATION 

FOR SECTION 

BE- 

FORE 

LABOR 

DUR- 

ING 

liABOR 

TREATMENT 

MOTHER 

BABY 

1 

Disproportion 

4 hr. 


X 

Suture 

Survived 

Dead 

2 

Disproportion 

52 lir. 


X 

Suture 

Survived 

Survived 

3 

Disproportion 

10 hr. 

1 

X 

1 Suture 

1 

Stormy 
- recovery 

Dead 

4 

Disproportion 

1 

36 hr, 

(6 mo.) 


X 

Suture 

Survived 

Dead 

5 

Disproportion 

0 

(7 mo.) 

X 


Hysterectomy 

Survived 

1 

Dead 

6 

Disproportion 

0 

X 


Suture 

Survived 

Dead 

7 

Disproportion 

5 hr. 


X 

Suture 

Survived 

Dead 

8 

Disproportion 

1 hr. 


X 

Hysterectomy 

Survived | 

Survived 

9 

Disproportion 

14 hr. 


X 

Hysterectomy 

Survived 

Dead 

10 

Placenta previa 

4 hr. 


X 

Hysterectomy 

Survived 

Dead 

11 

Placenta previa 

0 

X 


Hysterectomy 

Survived 

Survived 

12 

Ablatio placentae 

0 

X 


Suture 

Survived 

Survived 

13 ! 

1 

Ablatio placentae 
(cervical 
section) 

18 hr. 


X 

Suture 

1 

Survived 

1 

Survived 

14 

Eclampsia 

0 

X 


Hysterectomy 

Stormy 

recovery 

Dead 

15 

Eclampsia 

10 hr. 


X 

Hysterectomy] 

Survived | 

Dead 

16 

Eclampsia (cerv- 
ical section) 
Interlocked tu-ins 

3 hr. 


X 

Hysterectomyl 

Survived ! 

Dead 

17 

3 hr. 



Hysterectomy 

Died 

Dead 

18 

1 

Indication un- 
known 

0 

X 

■ 

No time 

1 

Died 

Dead 

















78 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


From the foregoing it would seem that the treatment of choice is suture of the 
torn uterus, although both methods of treatment gave nearly comparable results. 
In deciding upon which form of treatment to use, several factors must be borne 
in mind. If the patient has no living children or only one child, it probably would 
be best to try to preserve the uterus; however, the possibility of rupture must be 
borne in mind in the event of future pregnancy. If a pregnancy does occur, 
delivery should be by elective section and tubal sterilization or hysterectomy 
about two weeks before the estimated date of confinement. Case 3 (Table I\'^) 
illustrates this point. This patient had a ruptured uterus in 1936, following a 
previous cesarean section. Treatment was by suture of the laceration. Then in 
1939 the patient again became pregnant, and this time she was delivered by elec- 
tive section and hysterectomy. 

Of the 18 patients having had a previous cesarean section, 6 suffered rupture 
of the uterus before the onset of labor; while of the 27 nonsection cases, only 3 
sustained uterine rupture before labor commenced. Uterine tear is much more 
likely to occur before the onset of labor in patients subjected to previous cesarean 
section than in those not having had a previous section. 

Table V. Time of Euptuke 



ENTIRE SERIES 

PREVIOUS SECTION 
CASES 

NONSECTION 

CASES 

Before labor 

9 

6 

3 

During labor 

26 

12 

14 

During delivery 

10 

0 

10 


The dictum “Once a cesarean always a cesarean" even if accepted by all 
obstetricians would not be sufficient to protect every previously' sectioned patient 
from the hazards of uterine rupture. It is imperative that every gravida vdth a 
history of previous section be very closely watched at all times during her preg- 
nancy, and especially during the last two or three months, for evidence of impending 
or even actual rupture. Complaints of vague abdominal pain and tenderness 
should not be dismissed without a careful examination and frequent observation. 
Typing and cross-matching of blood donors should be done not later than the 
beginning of the third trimester, so that transfusions can be performed without 
delay if uterine rupture does occur. 

The maternal mortality rate in the group of patients having had a previous 
section was 11 per cent. The fetal mortality rate in this group was 72 per cent. 
Various other investigators have found the maternal mortality rate to vary from 
13 per cent (Asa B. Davis) to 50 per cent (Weber). 

The incidence of uterine rupture following classical section varies from 2 per 
cent (Kerr) to 6 per cent (Audebert). Gelle, in 1932, reviewed all available 
cases of cervical section and estimated that the incidence of uterine rupture was 
0.25 per cent or one-sixteenth of that found following the classical section. The 
present series includes 2 cases of rupture, following a previous cervical section; 
both patients recovered uneventfully. 

Shock is the most prominent and the most serious manifestation of uterine 
rupture. However, shock was present in only' 2 of the 18 cases where previous 
section had been done, while it was a prominent symptom in 23 of the 27 non- 
section cases. This explains the low mortality rate in the group of previous 
section cases. 

The obstetrician who decides in favor of vaginal delivery in the management 
of a patient having had a previous section (disproportion not being a factor), 
assumes less of a maternal risk than if he routinely re-sectioned all patients. The 
average incidence of uterine tear following previous classical section is about 4 
per cent, i.e., 4 patients out of every hundred would suffer uterine rupture if they' 
were all permitted to deliver vaginally. Of these 4, only 11 per cent, or 0.36 
patient, would die. Whereas, if the entire hundred patients were routinely re- 
sectioned, the basic mortality rate would be from 1 to 2 per cent (Skeel and 
Jordan). 
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UTERINE RUPTURE OCCURRING DURING DELIVERY 

There were 10 cases in which rupture took place during the actual delivery. 
As we can see (Table VI) internal podalic version was the cause of 60 per cent 
of the uterine tears in this group, with a mortality rate of 50 per cent. 

Table VI. Type op Delivery 



cases 

SURVIVED 

DIED 

Internal podalic version 

6 

3 

3 

Spontaneous delivery 

3 

2 

1 

Breech extraction 

1 

0 

1 

LOCATION OP RUPTURE 


Table VII shows that laceration of the posterior wall of the uterus 

was the most 

disastrous, causing a 100 per cent mortality in this 

series. Lacerations of the lower 

uterine segment caused the next highest death rate, 5 of the 9 patients dying. A 

distinct danger of lower uterine segment rupture is involvement of the bladder. Left 

lateral ruptures were the next most serious, with a 

50 per cent maternal mortality. 

Table VII. 

Location of Eupture 



cases 

SURVIVED 

DIED 

1. Location not stated 

2 

1 

1 

2. Previous classical scar 

16 

14 

2 

3. Previous cervical section scar 

2 

2 

0 

4. Lower uterine segment 

9 

4 

5 

5. Posterior wall 

4 

0 

4 

6. Left lateral 

6 

3 

3 

7. Eight lateral 

3 

2 

1 

8. Bilateral 

1 

0 

1 

9. Anterior wall 

2 

1 

1 


TYPE OP RUPTURE 

The two recognized types are the complete and incomplete. The incomplete 
variety is characterized by the fact that the endometrium and myometrium are 
involved, but the uterine peritoneum remains intact. Whereas, in the complete 
type, the peritoneum is also lacerated, thus making a direct communication 
between the interior of the uterus and the general peritoneal cavity. Peritonitis 
is of more frequent occurrence in the complete type. 

In this series there were 38 complete uterine ruptures and 7 incomplete rup- 
tures. There is little doubt that there are probably more incomplete ruptures than 
are recognized. It is a good idea to explore carefully the interior of every uterus 
where there has been a difficult instrumental delivery or where internal manipu- 
lation has been performed. Internal uterine exploration under aseptic conditions 
bears very little risk, and certainly far less risk tlian a neglected incomplete 
rupture. Table VIII illustrates the greater risk of complete rupture. 

Table VIII. Type of Euptere 



CASES 

SURVIVED 

DIED 

Complete rupture 

38 

22 

16 

Incomplete rupture 

7 

6 

1 


Of the 22 patients mth complete rupture that survived, 6 had a stormy convales- 
cence due to peritonitis. The 6 surviving patients with incomplete rupture recovered 
uneventfully. 

A study of the fate of the infant also reveals the more devastating effect of 
the complete type of rupture (Table IX). 
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Tabi.e IX. Type of Rupture 



CASES 

SURVIVED 

DIED 

Complete rupture 

38 

6 

32 

Incomplete rupture 

7 

4 

3 


METHOD OP TREATMENT IN CASES WHERE PREVIOUS SECTION 
HAD NOT BEEN PERFORMED 

A studj' of Table X reveals that the 7 patients in the first group died of hemor- 
rhage and shock before effective treatment could be instituted. However, in 
several of these cases, the diagnosis was not made until it was too late. Earlier 
diagnosis might havm saved these patients. 

Supracervical hj'sterectomj’- gave the best results. Most of the uteri were 
lacerated in such a manner that removal of the uterus was the onlj^ feasible 
method of treatment. Two patients were treated by suturing of the laceration; 
one patient died of paralytic ileus and the other died of peritonitis which ap- 
parently was present at the time the laparotomy was done. 

Table X. Treatment op Nonsectioned Ruptured Uteri 



CASES 

RECOVERED 

DIED 

1. No time for treatment 

7 


7 

2, Supracervical hysterectomy 

17 

12 

5 

3. Laceration sutured 

9 

0 

2 

4. Uterine arteries clamped vaginally 

1 

0 

1 


IMMEDIATE CAUSE OF DEATH 

By far the most frequent immediate cause of death was hemorrhage and shock. 
Most of these patients bled so profuselj’’ intra-abdominally that death occurred 
before treatment could be instituted, or, if operation was performed, death oc- 
curred soon afterward. 

Nine patients died before laparotomj^ could be performed. Of these, in only 
one case was there time for a blood transfusion. Five patients died during or 
shortly after operation. Three of these had transfusion. 

Nineteen of the 28 surviving patients had from 1 to 7 transfusions. 

MORTALITY 

In this series of 45 cases, there were 17 maternal deaths and 31 fetal deaths, 
that is, a death rate of 37 per cent and 69 per cent, respectiveljL 


Table XII. Mortality Rate 



NUMBER OP CASES 

MATERNAL DEATHS 

FETAL DEATHS 

Entire series 

45 

17 (37%) 

31 (69%) 

Previous section cases 

18 

2 (11%) 

13 (72%) 

Nonsection cases 

27 

15 (55%) 

18 (66%) 


The death rate occurring in the present series compares favorabty with that of 
other recent investigators. Asa B. Davis, in 1927, had a total maternal death rate 
of 56.6 per cent, and a previous section mortality rate of 12.5 per cent. McNeile 
and McBurney, in 1935, had a maternal death rate of 20 per cent in previous 
section cases and 90 per cent in nonsection cases. Davis found a fetal death rate 
of 80 per cent in section and nonsection cases alike. 

SUMMARY 

1. An analytical survey of 45 cases of uterine rupture is herein pre- 
sented. 
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2. The most frequent cause of rupture of the uterus was previous 
cesarean section. The trauma of internal podalie version and uncor- 
rected transverse presentation also were prominent causative factors. 

3. Supracervical hysterectomy or suture of the uterine laceration gave 
equally good results in the treatment of eases where rupture followed a 
previous cesarean section. 

4. Supracervical hysterectomy was the treatment of choice in the non- 
section eases of uterine rupture. 

5. There is a definite danger of uterine rupture before the onset of 
labor, particularly in patients where previous cesarean section had been 
performed. 

6. Internal podalie version Avas responsible for 60 per cent of the 
uterine ruptures occurring during the time of delivery. 

7. Complete rupture of the utei'us is far more serious than the incom- 
plete variety. 

8. Hemorrhage and shock Avas the most common immediate cause of 
death. 

9. The maternal mortality rate for the entire series was 37 per cent; 
total fetal mortality rate Avas 69 per cent. 
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TREATMENT OF MENSTRUAL DISORDERS WITH PREGNANT 

MARES’ SERUM 

William H. Vogt, Jr., A.B., M.D., and Daniel L. Sexton, B.S., M.D., 

St, Louis, SIo. 

(From The Departments of Obstetrics and Gynecology and Internal Medicine, 
St. Louis University School of Medicine) 

P REGNANT mares’ serum aa'os shoAvn by Cole and HarU to possess 
a poAverful stimulating effect on the ovaries of the immature rat, 
producing OAuilation and corpus luteum formation. Evans* and 
Reichert,® in their studies on hypophysectomized rats, shoAved the con- 
trast betAveen pregnant mares ’ serum and chorionic gonadotropin ; The 
pregnant mares’ serum is effective in bringing about structural restora- 
tion of the female reproductwe system, and chorionic gonadotropin is 
not. Also, pregnant mares’ serum is not excreted by the kidney; there- 
fore, the total dose is available for stimulation. Clinical studies on preg- 
nant mares’ serum by BoAves'^ and Prank, ^ Duaus and Koff,® Dodds and 
his associates," and Kurzrok,® gave indifferent or inconclusive results. 

While interest in this hormone centered mostly aliout its use in over- 
coming sterility, it has been used in all forms of menstrual disturbances 
Avith varying success.®'^® 
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Because of these conflicting i^eports, further clinical experiences with 
this hormone are here recorded. Seventeen patients with menstrual dis- 
turbances Avere treated : 13 suffered from amenorrhea or oligomenorrhea, 
and 4 had menorrhagia or metromenorrhagia. In 12 of the 17 patients 
endometrial biopsies n^ere performed Aidth a suction curette and 4 of the 
remaining 5 ivere folloived wdth vaginal smears. 



A. B. 

Fig. 1, — A, Endometrial biopsy showing- atrophy in patient (H. N.) with amenor- 
rhea of ten months’ duration. B, Proliferative phase after 3,000 international units of 
gonadin. Regular monthly periods have occurred for eight months after treatment 
discontinued. (X125.) 



Pig. 2. — A, Endometrial biopsy showing Cullen’s hyperplasia in patient (H. M.) 
with menorrhagia after three weeks’ flow. B, Proliferative phase after 3,000 interna- 
tional units of gonadin. Regular three- to seven-day periods have occurred for eigni 
months. (X125.) 

Followdng the suggestion of Novak, patients wdth amenorrhea and 
h 3 ’'pomenorrhea tvere primed tvith estrone, 16,000 units being the usual 
preliminarj'- dosage. All of the patients tvere given a careful physical, 
endocrinologic and gjuiecologic examination before pregnant mares 
serum was gitmn. All other medication was discontinued. The plan of 
treatment was to administer 200 international units of pregnant mares 



VOGT, JB., AND SEXTON; TREATMENT OF MENSTRUAL DISORDERS S3 

serum* intramuscularly, every other day, until 15 injections or 3,000 
international units were administered, A rest period followed the in- 
jections and, if there was no clinical response, the course was repeated. 
At intervals, depending upon the progress of the individual patient, en- 
dometrial biopsies were again taken. Results of treatment are shown 
in Table I. 

DISCUSSION 

Seven of the 17 patients with amenorrhea and oligomenorrhea were affected by 
treatment during the period of injections. lYhen these patients were interviewed 
eight months later, 2 of the 7 had more than temporary benefit, and in a third 
patient (A. E.), the four- to six-month menstrual interval was reduced to an interval 
of three months. Of significant interest is the case of E. Z., aged 17 j-ears, the 
only case of primary amenorrhea in the series, who failed to show any immediate 
clinical benefit from treatment, and whose endometrial biopsies showed atrophy be- 
fore and after treatment. One month after the injections were discontinued she 



A. B. 

Pig. 3. — A, Endometrial biopsy showing secretory phase in patient (P. M.) with 
menorrhagia after nine weeks’ flow. B, Proliferative phase after 4,200 international 
units of gonadin. Normal menses occurred for four months ; then menorrhagia re- 
curred. (X125.) 

menstruated and has continued to have regular monthly periods after eight months. 
Of further interest is the patient (J. H.) who had acromegaly with an enlarged 
sella turcica. Since there has been speculation that amenorrhea in acromegaly is the 
result of suppressed hormone secretion from intrasellar pressure, improvement might 
have been anticipated from substitutional pituitary therapy. 

All four patients with menorrhagia were improved at the time the injections were 
administered. One of these (H. A.), who had been married for five years without 
conceiving, became pregnant during the course of treatment. This might be inter- 
preted as an example of induced ovulation, although there was no proof that she 
was not ovulating prior to treatment. Of the remaining 3 cases of menorrhagia, 
2 (H. M. and V. B.) have continued to be benefited eight months after treatment 
was discontinued. 

Three of the 8 patients with amenorrhea and oligomenorrhea, in whom endome- 
trial biopsies were taken, showed changes from an atrophic to a proliferative phase, 
while no change from the original atropliic pattern was discernible in 4 others. 
Vaginal smears, in the 3 cases in which they were carefully studied, showed no 
definite change following the injections. The endometrial picture in the 3 patients 
with menorrhagia before and after treatment, indicated a regression from the original 
pattern of hyperplasia to one of proliferation. These changes would seem rather 
significant in view of the clinical course of these patients. 

‘Acknowledgment is made to Mr. Donald Wonder of Cutter Ijaboratories for a 
generous supply of gonadin used in these studies. 
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SUMMARY 

Thirteen patients with amenorrhea and oligomenorrhea were treated 
with pregnant mares’ serum. After eight months’ observation, regular 
monthly periods have eontinued in 3 of the 13, 1 of the 3 having been a 
ease of primary amenorrhea. 

Pour patients with menorrhagia were treated; all 4 of whom showed 
evidence of immediate improvement. One of the 4 became pregnant 
after a sterile marriage of five years, and has gone on to full term. Two 
of the remaining 3 have showm eontinued benefit after eight months. 

Endometrial changes in the cases of amenorrhea and oligomenorrhea 
were inconstant, while in the eases of menorrhagia, the pattern changed 
from one of hyperplasia to one of proliferation. 

The authors wish to express their indebtedness to Dr. 'Wm. H. Vogt, Sr., Director 
of the Department of Obstetrics and Gynecology, for his suggestions and invaluable 
aid in carrying out these studies. 


REFERENCES 

(1) Cole, R. R., and Rart, G. R.: Am. J. Physiol. 93: 57, 1930. (2) Evans, 

R. M.: West. J. Surg. 44: 175, 1936. (3) EeicJiert, F. L.: Am. J. Physiol. 157: 

1, 1932. (4) Bowes, K.: Brit. M. J. 2: 904, 1937. (5) Frank, K. T., Goldlerger, 

M. A., Salmon, V. J., and Felshin, G.: J. A. M. A. 109: 1863, 1937. (6) Bavis, 
M. E., and Kof, A. K.: Am. J. Obst. & Gynec. 36: 183, 1938. (7) Dodds, E. C., 
Goldierg, L., Laiuson, TV, and Eobinson, B.: Nature 141: 247, 1938. (8) Kursrok, 

B.: The Endocrines in Obstetrics and Gynecologj', Baltimore, 1937, Williams and 
Wilkins. (9) Kennedy, B. B., and Shelton, C. F.: J. Michigan M. Soc. 38: 209, 
1939. (10) Gray, L. A.: South. M. J. 33: 160, 1940. (11) Siegler, S. L.; Endo- 
crinolo^ 27: 387, 1940. (12) Siegler, S. L., and Fein, M. J.; Am. J. Obst. & 

Gynec. 38: 1021, 1939. (13) Frank, B. T., Goldberger, M. A., and Felshin, G.; 

Endocrinology 27: 381, 1940. 


THE EFFECT OP OEAIj ADMINISTEATION OP ALPHA 
ESTEADIOL AND PEEGNENINOLONE UPON THE 
HUMAN CASTEATE UTEEUS 

Theodore Neustaedter, M.D., P.A.C.S., L.M. (Dublin), 

New York, N. Y. 

(From the Department of Gynecology, New York Post-Gradnate Medical School and 

Rospital, Columbia University) 

T he oral effect of estrin,^ and the combined effect of oral estrin and 
parenteral progestin^ upon the human castrate endometrium have 
been previously demonstrated. This presentation concerns itself with 
the application of oral estrin (dimenformon)* and an oral synthetic 
progestin derivative (pregneninolone)'*^ upon the endometrium of the 
human castrate uterus. In addition, an attempt has been made to 
determine the standard for a human unit of these two ovarian hormones, 
i.e., the approximate amounts utilized, in milligrams, of crystalline sub- 
stance during a normal menstrual cycle. 

•We are indebted to Roche-Organon, Inc. for a supply of dimenformon and preg- 
neninolone (progestoral). 
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CASE REPORTS AND EXPERUIENTAL PROCEDURES 

Case 1. — ^F. L.* ivliite, female, married, aged 37 years, was subjected to bilateral 
salpiugo-oopliorectomy for cystic ovaries. Menstruation began at 14, was irregular 
vritli occasional intervals of from three to six montlis, always painful and profuse, 
at times lasting thirty days. There had been four full-term pregnancies. The 
castration sjuidrome developed six months postoperatively. A premedication 
endometrial biopsy was taken and a scanty amount of tissue obtained; diagnosis of 
this tissue was atrophic endometrium. 

Bimanual Examination: Uterus anterior, freely movable; cervix well epithelized 
and measured 2% inches from external os to fundus. Adnexa were not palpable. 
Vaginal mucosa was pale and dry. 

Sept. 26, 1939, to Oct. 7, 1939 : Dimenformon, 4 mg. daily, for twelve days. 

October 8 to 19: Dimenformon, 6 mg., plus 75 mg. pregneninolone daily for 
twelve days. 



Fig. 1. — Early to midluteal phase produced with 120 mg. of estradiol and 900 mg. of 

pregneninolone. X200. 

October 21 : Endometrial biopsy was taken and the diagnosis of an early to 
midluteal phase of endometrium established (Eig. 1). 

October 23 to 26: Bleeding was reported. 

The patient noted some increase in libido, flushes disappeared, and the uterine 
measurement from external os to fundus was 2% inches; vaginal secretion was 
present and the vaginal mueosa was a normal, pinkish hue. For a period of three 
months she was comfortable, when menopausal sjauptoms reappeared. 

Case 2. — J. K.* white, female, married, aged 22 years, was admitted to the 
Gynecological-Endocrine Clinic, complaining of hot flushes and amenorrhea. Both 
ovaries had been removed at two previous operations, but the uterus was left in situ 
with a Crossen suspension. Menstruation began at 15 years of age, of three days’ 
duration, and occurred every thirty days. For two years prior to operation she 
menstruated everj^ two w^eeks for ten to eleven days, with a profuse flow and pain. 

•These castrates, now receiving oral estrin and oral pregneninolone, were reported 
upon in a previous communication^ after having been given oral estrin and parenteral 
progestin. 
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Last period four months previously. Plushes, accompanied by headaches, began soon 
after operation. Bimanual examination revealed a small uterus which was in 
anterior position, not freely movable. Adnexa were absent. Uterine measurement, 
from external os to fundus, was 2i/4 inches. A premedication biopsy was taken and 
a meager amount of endometrium obtained; the tissue was diagnosed as atrophic 
endometrium. 

Dec. 25, 1939, to Jan. 5, 1940: Dimenformon 4 mg. daily for twelve days. 

Jan. 6 to 17, 1940: Dimenformon 6 mg. plus 100 mg. pregneninolone daily for 
twelve days. 

January 20: Biop.s}’ taken. Diagnosis; mid- to late luteal phase of the endo- 
metrium (Pig. 2). 

January 22 to 2G : Bleeding was reported. Uterus measured three inches from ex- 
ternal os to fundus. 

The patient noted no change in libido but described breast stimulation. Plushes 
completely disappeared during medication. 



Pig. 2. — Late luteal phase produced with 120 mg. of estradiol and 1,200 mg. of preg- 
neninolone. XIOO. 

Case 3. — P. Z.,* aged 40 jmars, widow, was admitted to the Gynecological-Endo- 
crine Clinic complaining of hot flushes every one-half to two hours, followed by 
attacks of excessive perspiration, joint pains over entire body, headache, and vertigo. 
Last menstrual period occurred eight months previously when a bilateral salpingo- 
oophorectomy for cystic ovaries was performed. 

Bimanual examination revealed a small, atrophic, retrodisplaced uterus, measur- 
ing 21/4 inches from external os to fundus. The vaginal mucosa was dry and pale. 
Cervix was atrophic and dilatable with extreme difficulty. Endometrial biopsy 
revealed atrophic remnants of an early^ follicular phase. 

Dec. 24, 1939, to Jan. 4, 1940: Dimenformon, 4 mg. daily for twelve days. 

Jan. 4, 1940, to Jan. 15, 1940 : Dimenformon, 6 mg. plus 100 mg. pregneninolone 
daily for twelve days. 

Jan. 18, 1940 : A biopsy was taken and the diagnosis of the endometrial tissue 
was a late luteal phase (Pig. 3). At this time the uterus measured 2 % inches from 
external os to fundus. 

January 18; There was spotty bleeding. 

January 19 and 20: Patient reported bleeding which necessitated the use of 
five pads daily. 

Plushes disappeared during medication and reappeared April 16, 1940. 


♦See footnote page 87. 
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Case 4. — C. L.,* white, married, aged 28 years, was admitted to Gynecological- 
Endocrine Clinic complaining of hot flushes and nervousness, excessive perspiration, 
more marked during the night, and frequent frontal headaches. She had had a 



Fig. 3. — ^Mid to late luteal phase produced with 120 mg. of estradiol and 1,200 mg. of 

pregneninolone. X160. 



Pig. 4. — Mid to late luteal phase produced with 120 mg. of estradiol and 1,200 mg. of 

pregneninolone. X160. 

bilateral salpingo-oophorectomy four years previously for bilateral dermoid cysts. 
Menstruation began at 13 years of age and was of four days’ duration, with irregu- 
lar intervals. She had had two normal pregnancies and one spontaneous miscarriage. 
There had been no menstruation since operation. 

*See footnote page 87. 
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Bimanual examination revealed tlie uterus to be sliglitly smaller than normal, in 
anterior position, freely movable, cervix small, well epitlielizated ; uterus measured 
2% inches from external os to fundus. An endometrial biopsy specimen was diag- 
nosed as atrophic endometrium. 

Feb. 8 to 19, 1940 inclusive: Dimenformon 4 mg. daily for twelve days. 

February 20 to March 2 inclusive: Dimenformon 6 mg. daily plus 100 mg. preg- 
neninolone for twelve days. 

March 5 : An endometrial biopsy was taken and a moderate amount of tissue 
was recovered. Diagnosis was a mid- to late luteal phase of endometrium (Fig. 4). 
The uterus measured 2% inches from external os to fundus. Patient menstruated 
March 6 to 9, normal flow. Headaches, backaches and flushes disappeared during 
medication. Flushes began to reappear two months later. 

Case 5. — M. S., aged 33 years, married, had had no menses for seven years, but 
had hot flushes one to three times during the da}', constant fatigue, headaches, and 
dizziness; bilateral salpingo-oophoreysteetomy, appendectomy 1925, one miscarriage, 
one stillbirth; for about four or five years following operation, menses occurred 
every three to four months for two or three days, moderate flow. 



Fig'. 5. — Late luteal phase produced with 120 mg. of estradiol and 1,200 mg. of preg- 

neninolone. X160. 

Bimanual examination showed the external genitals to be atrophic, vaginal orifice 
small, and barely admitting two fingers; cervix atrophic, well epithelized; uterus 
retroflexed and measured 2 inches from external os to fundus, dilatation rather 
difiScult. 

March 28, 1940: An endometrial biopsy was taken and scant endometrium ob- 
tained. The diagnosis was atrophic endometrium. 

March 30 to Apr. 10, 1940: Dimenformon, 4 mg. daily for twelve days. 

April 9 to 20: Dimenformon 6 mg. daily plus pregneninolone 100 mg. daily for 
twelve days. 

April 23: Patient reported beginning of staining. An endometrial biopsy was 
taken and a moderate amount of tissue was obtained which was diagnosed as mid- to 
late luteal phase (Fig. 5). At this time the uterus measured 21^ inches from ex- 
ternal os to fundus. There was bleeding from April 23 to 30, necessitating the use 
of two pads daily. 

The flushes disappeared during medication and there was no difficulty with cervical 
dilatation after treatment. The patient was seen Aug. 6, 1940, at wliich time she 
had no return of hot flushes. 
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COJUIENT 

The ultimate objective in the field of hormone therapy is replacement 
of the injectable endocrine products by oral medication. With this pur- 
pose in view, an attempt was made to produce, by means of oral medica- 
tion in the human castrate, the actual changes occurring in the endo- 
metrium during a normal menstrual cycle. Many investigations have 
been made in the past -with lower animals and primates, demonstrating 
the effectiveness of endocrine preparations. Yet it is well known that the 
differences between human and animal physiology prevent a common 
application of therapy. It is, therefore, desirable to utilize human 
physiology so far as possible, in order to ascertain definitely biologic 
potency. 

Up to the present time the literatui'e contains very few reports con- 
cerning pregneninolone, a new type of synthetic luteal hormone. 

Inhoffen and Holilweg^ were able to produce a full-blown luteal phase in an in- 
fantile guinea pig uterus, previously stimulated with ethinyl estradiol, with 4 mg. 
of pregneninolone. Zondek and Eozin^ report luteal endometrial changes in a pre- 
viously estrinized secondary amenorrheies. In another instance bleeding 
similar to menstruation occurred several days after cessation of medication. Clau- 
berg,5 utilizing noncastrated amenorrheies, claims luteal changes following 
administration of 92 mg. of ethinyl estradiol plus 220 mg. of pregneninolone, 100 mg. 
of progynon C, and 300 mg. of pregneninolone, respectively. He never used more 
than 400 mg. of pregneninolone, and reports bleeding within six days of cessation 
of medication, yet none of his microphotographs really shows changes analogous to 
a normal twenty-two- to twenty-four-day endometrium. Salmon, Walter and Geists 
have produced progestational changes in five postmenopausal women with 140, 480, 
105, 500, and 540 mg. of pregneninolone, respectively, after intramuscular priming 
with amounts varying from 120,000 to 655,000 E. U, of estradiol benzoate. The 
second ease showed a very good late luteal phase. There was no report of any bleed- 
ing after medication. 

The dosage and timing of this investigation were based upon previ- 
ously reported oral-parenteral experiments. In that series, 90 mg. of 
progestin parenterally over a twelve-day period produced endometrial 
changes comparable to a normal late luteal phase. In the present series, 
ten times that quantity was given orally to Case 1, 900 mg. in the form 
of pregneninolone, over a tivelve-day period. An early to midluteal 
phase Avas produced; since this did not correspond to a late progesta- 
tional phase, the dose in the other cases was stepped up to 13 times the 
amount. Cases 2, 3, 4, and 5 received therefore 1,200 mg. of pregnenino- 
lone over twelve-day periods and here the endometriums were of the 
late premenstrual t 3 q)e. 

Bleeding which was described as menstruation occurred in all patients 
Avithin forty-eight to seAmnty-two hours after cessation of medication. 
In addition, the usual premenstrual molimina Avere reported. Libido 
Avas increased in some and in others there Avas no change. Cases 2 and 
5 showed some evidences of uterine groAvth. All degrees of atrophic 
changes disappeared Avith medication. Patients Avere completely free 
of the menopausal syndrome during medication and for some time after- 
wards. 
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As to a possible luiman unit, oi- the amounts of both hormones wliich 
are actually necessary to produce the desired endometrial changes, as- 
suming that the ratio of effectiveness between oral and parenteral admin- 
istration is 1 :13 ; then in actual crystalline substance 9 mg. of estradiol 
and 90 mg. of progesterone are approximately the amounts utilized 
in normal menstrual cycles. Some investigators believe that the ratio 
varies from 1 to 6 :8. This may be true if biologically active extracts 
were employed ; however, the above findings are based entirely upon the 
use of synthetic preparations. 

The value of this research problem offers future possibilities in the 
treatment of certain endocrine disturbances. In instances of atrophic 
uteri due to intrinsic changes, present-daj'^ methods of pituitary and 
ovarian stimulation, which are vei’y questionable, are insufficient to re- 
establish normal menstrual cjmles. The uterus must be in a state recep- 
tive to normal ovarian secretion. In many instances of secondary 
amenorrhea, usually preceded bj" months of hypomenorrhea, this does 
not exist, in spite of the presence of a normal pituitary-ovarian rela- 
tionship. In this tj'pe of endocrine derangement, oral therapy of this 
kind should prove of value. At the present time oral therapy is beset 
with several difficulties, namely the necessity of high dosage and the con- 
sequent expense. With improved chemical methods, this expenditure 
may eventually be lowered, for small doses orally are of no value in 
severe endocrine dycrasias. 

SUMMARY 

Six female castrates were treated with synthetic oral estradiol and 
progestin. The total amount used was 120 mg. of estradiol and 900 to 
1,200 mg. of pregneninolone. Progestational changes were produced 
in aU cases. In four instances, the endometrium approximated that of a 
late luteal phase, whereas one with smaller dosage showed only an early 
luteal change. The symptoms and atrophic changes characteristic of 
the menopause completely disappeared during medication and returned 
months afterward in all patients Avith one exception. Uterine growth 
was manifest in two instances. Bleeding occurred in all patients ivithin 
forty-eight to seventy-two hours after cessation of medication. The 
ratio of effectiveness betiveen oral and parenteral administration is ap- 
proximately 1 :13. 

I wish to express my grateful appreciation to Dr. AA'^alter T. Dannreuther for his 
kind assistance and constructive criticisms, and to Miss Mary Chin for the prepara- 
tion of the sections. 
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ESTRIN POTENCY AND BASAL METABOLISM^' 

Mary E. Collett, Ph.D., Faith W. Reed, M.D., Leabelle Isaac, M.D., 
Sylvia Rouse, Ph.D., and Eleanor Yeakel, Ph.D., Clei'Eland Ohio 

(From the Department of Biology, Western Beserve University ) 

E xperiments reported previoiislj’’ (Collett, Smith, and Werten- 
berger, 1937) have shown that estrin administration affects the 
basal metabolic rate appreciably. We have since tried to see whether 
the potency of the various estrins, given orally or by injection, could 
be assayed by their effect upon the basal metabolic rate. 

Our subjects were five women, 30 to 42 years of age, who had been 
subjected to panhysterectomy. They were first studied three to nine 
months after operation. By means of daily metabolism tests, we estab- 
lished the reaction of each patient to varying doses of estrin given in 
the same form and by the same route, and then proceeded to a com- 
parison of oral and injected doses of estrone or of oral doses of estrone 
and of estriol. The estrins used were: Estrone (oil theelinf and Ovex 
Leo tablets^;) and estriol theelol capsules. § 

Except with Cases M and N, medication was continued daily for a 
week. Metabolism tests were made daily or on alternate days. Instead 
of indicating every metaliolism test as heretofore, we show in the graphs 
only the average basal metabolic rate for each week ; before, during, and 
after medication. The vertical lines in Charts 1 and 2 indicate the range 
of variation in each week. Basal metabolic rate is stated in percentage 
of the premedication level, which is ahvays someivhat lielow the Harris- 
Benedict standard in these subjects. 

The unequal effect of large and small dose.s given bj’ the same route appears in 
all the graphs. The average basal metabolic rate of Patient K (Fig. 1) was 
raised 10 per cent by six daily doses of 500 I.U. oil theelin pven by injection. A 
higher dosage (1000 I.U.) produced a smaller rise, 5 per cent. A similar difference 
in metabolic response to unequal dosage was observed in this patient on orally 
administered oil theelin: a rise of 9 per cent on 1000 I.U. and of 5 per cent on 
2000 I.U. Patient L (Fig. 2) showed a rise in basal metabolic rate of 15 per cent 
on 500 I.U. injected oil theelin, but a smaller immediate rise (5 per cent) followed 
by a delaj'ed rise of 10 per cent on 1000 I.U. doses. Patients M and N (Fig. 3) 
were given larger doses of injected oil theelin: one dose of 10,000 I.U. or 5 doses 
of 2,000 I.U. Patient M’s basal metabolic rate fell 2 per cent in the week of the 
broken dose and 5 per cent in the week of the single large dose. Patient N’s 
basal metabolic rate was unchanged in the week of medication, but in tlie second 
and- third weeks showed a greater rise with the broken dose than with the single 
large dose. Patient O (Fig. 4), when given estrone (Ovex) orally, showed a drop 
in basal metabolic rate of 2 per cent on 1,000 I.U. and of 5 per cent on 2,000 I.U. 
Although the amount and direction of the change in basal metabolic rate varied with 

*This experiment was done with the aid of a grant from the Council on Pharmacy 
and Therapeutics of the American Medical Association. 
tParke, Davis & Co. 
tR. A. B. Leo, Halsinghorg, Sweden. 

§Parke, Davis & Co. 
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the individual, it is clear in every case that larger doses differed from smaller doses 
in causing a smaller rise or a greater fall in basal metabolic rate. We have, there- 
fore, used this method for estimating the relative potency of estrone and estriol 
given orally, and of injected versus orally. administered estrone. 
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With Patient K. 1,000 I.U. injected estrone (oil theelin) produced a smaller 
rise than 1,000 I.TJ. taken orally, but a slightly greater rise than 2,000 I.U. taken 
orally. The potency of injected estrone -was therefore almost double that of oral 
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estrone. Witli Patient L a comparison of basal metabolic rate averages indicates that 
1,000 I.TJ. injected estrone (oil theelin) was slightly more potent than 2,000 I.U. 
of estrone (Ovex) taken orally. With Patient O, 1,000 I.TJ. injected estrone (oil 
theelin) gave a fall in basal metabolic rate of 5 per cent with a much delaj*ed rise, 
while 2,000 I.U. estrone (Ovex) given orally caused an almost equal fall followed 
by a prompt rise of 10 per cent, indicating that estrone was a little more than 
twice as potent when injected than when given orally. Thus with all 3 patients, 
injected estrone seemed 1 to 2 % times as potent as the same dose taken orally. 
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Orally administered estriol was compared with oral estrone in two patients. 
With Patient L, 3,000 I.U. (0.18 mg.) of estriol (theelol) led to an immediate 
rise of 10 per cent, slightly less than that induced by 500 I.U. injected estrone; 
while 1,000 I.U. oral estrone (oil theelin) led to a slower rise of 3 to 10 per cent. 
With this patient 1,000 I.U. oral estrone was, therefore, more potent than 3,000 
I.U. oral estriol. With Patient 0, 2,000 I.U. doses of oral estrone (Ovex) led 
to an immediate fall in basal metabolic rate of 5 per cent, followed in the next 
week by a rise of 10 per cent; while oral estriol (theelol) in 6,000 I.U. doses led 
to the same immediate drop and a slower rise. With Patient O, therefore, 6,000 
I.U. of oral estriol seemed slightly more potent than 2,000 I.U. of oral estrone. 
In both patients, then, oral estriol appeared to be about one-half as effective as 
oral estrone, and about one-sixth as effective as injected estrone, unit for unit. 

Daily reports on sj-mptoms were made by all the patients, and these, in general, 
support the estimates of potency based upon basal metabolic rate fluctuations, al- 
though small differences are less definitel}' indicated. We have found that the pa- 
tient’s sense of energy is a clearer index of potency than the lessening of her hot 
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flushes. Patient K’s reports indicated a sliglitly greater potency for injected than 
for oral estrone. Patient O ’s reports showed injected estrone about twice as potent 
as oral estrone and four to five times as potent as oral estriol. Patient L’s reports 
(Pig. 5) showed injected estrone twice as potent as oral estrone and three to 
four times as potent as oral estriol. It was difficult to get accurate reports from 
the patients, and the difiieulty was increased bj' the fact tliat medication was not 
continuous and was generally barely enough to diminish sj'mptoms without abolish- 
ing them. When dosage is close to tlie optimal level for a given patient (as with 
Patients M and N), the subject is likelj' to report feeling better on consecutive small 
doses than on a large single dose, probablj'' because a larger dose, unless continuous, 
upsets her endocrine balance. 


Case L. 



Pig. 5. 

A more satisfactory estimate of potency based upon personal reports was obtained 
from a patient outside this series, wdio received continuous daily medication instead 
of medication for a single week. She was a woman of 30 whose ovaries were intact 
but functioning poorly. A record covering 3 consecutive menstrual cycles showed 
the results as sho^vn in Table I. 


Table I. Cycle Days 


CYCLE 

1 DAYS 

1 DAILY DOSAGE IN I.U. ORALLY 

BAD 

GOOD 

OVEX 

1 theelol 

1 

70 

32 




2 

57 

43 




3 

45 

55 

1800 



Too loiv a dosage (1,000 I.TJ. theelol) gave a large proportion of days of extreme 
fatigue and nervousness. A larger dosage of theelol (1,800 F.V.) improved the 
record, and 1,800 I.U. of ovex (estrone) improved it stall more. This result agrees 
with the estimate of the relative potency of these two estrins based upon basal 
metabolic rate fluctuation observed in our other patients. 

It is worth noting that onr records shotv all the effects of estrin upon 
basal metabolism reported by other authors: increase, decrease, and 
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no effect. It is now clear that this apparent chaos can he explained 
the size of the dose in relation to the endocrine balance. It seems prob- 
able that the action of estrin npon basal metabolism is first throngh the 
thyroid directly and then indirectly by waj’- of the anterior pituitary 
(Victor and Anderson). 

A halving of potency by the oral route, such as we have observed with 
estrone, is found with many drugs, and agrees with the ratio observed 
by Mazer and Israel. 

Our finding that oral estriol is less potent than oral or injected 
estrone disagrees with Rowe and Simond but agrees with Mazer and 
Israel, Nelson and Overholser, and D ’Amour and D ’Amour. D ’Amour 
and D ’Amour suggest that part of the difficulty may lie in the manu- 
facturer’s use of different methods of assay for the two substances. 

SUMMARY 

Relatively small doses of estrin produce a larger rise or a smaller fall 
in basal metabolism than do heavier doses given to the same individual. 
Differences in the potency of different estrins given by the same or dif- 
ferent routes can, therefore, be estimated by means of the basal metabolic 
rate. On this basis, oral estriol appears to be less potent, unit for unit, 
than oral estrone; and oral estrone onlj’- slightly less potent than injected 
estrone. 

We are greatly indebted to Professor Sollniann for advice on tliis work ; to Dr. 
Josepli T. Smith and Dr. Robert Faulkner for referring patients from the Depart- 
ment of Gynecologj’ at Lakeside Hospital ; and to the Council on Pharmacy of the 
American Medical Association for a grant in aid. 
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heavy women, whereas fibroids of the uterus and ovarian cysts are found in thin 
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J. P. Greexhill. 
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blind. He lias also found a very high incidence of defects of the palate 
in fetuses from his low vitamin A mothers. Warlcany^®' lias shown 
that rats born of animals on a grossly deficient diet nsually had deformi- 
ties of the long hones, sternum, or mandible. It seems not impossible 
that diets grossly defective in certain of the essential amino acids may 
in part be responsilile for the defective embryonic development of cer- 
tain felal ti.ssnes. Mnrpliy and Bowes’^Jiave investigated tliis possi- 
liility but without definite conclusions. 

The inlrauterine sensilizalion of the fetus to food allergens does 
occur, according to Ratner’^ and his co-workers wlio have produced a 
good deal of evidence of Ihis phenomenon. It seems not unlikely that 
wnny of ihe eczemas, asthmas, and allergic gastrointestinal reactions 
of early infancy are the result of intrauterine sensitization. Eatner 
believes that such intrauterine sensitization tends to occur from the 
excessive use of certain foods by expectant mothers who have allergic 
tendencies. 

It is possible also that the jiliysical stamina or constitutional ade- 
quacy of a newborn infant may dejicnd to some degree upon the ade- 
quacy of its mot her \s diet and hci- body stores of certain of the vita- 
mins and amino acids. Roentgen examination of a group of newborn 
infants has shown that the severity of round bone scars resulting from 
the birth ]iroce.ss is very much greater in those children born of mothers 
whose diet was grossly defective in the muscle- and gland-building ele- 
ments and in vitamins. This fact suggc.sts that children from inade- 
quately nourished mothers may suffer a greater neonatul growth inter- 
ruption than will those of well-nourished mothers.’’’ 

TOXINS AND DRUGS 

Mosher’® has found that mapharsen, quinine, or sodium salicylate when 
fed or injected into pregnant animals, produces hemorrhages in the 
labyrinth of the fetuses without producing similar hemorrhages in the 
mother. Mapharsen produced tlic greatest hemorrhages which were 
located in the scala vestibuli, vestibule, and semicircular canals. Taylor’’ 
has reported an increased incidence of congenital deafness among the 
offspring of mothers who, during the malaria season, were heavy users 
of quinine. He attributes this high incidence of deafness to the effects 
of quinine upon the fetal inner ear. Mosher’s work lends some credence 
to these observations, although doses used far exceeded _ those winch 
normally are used therapeutically in human beings. Adair and Stieg- 
litz,’® however, have observed no harmful effects from quinine. Burnett 
and Pettey-® have reported moriohinism in the infants of mothers who 
were habitual morphine users, 

THE ENDOCRINE GLANDS 

The interrelationship of the maternal and fetal endocrine systems 
constitutes an interesting subject for study. It is generally accepted 
that the fetal and maternal endocrine systems function to some degree 
at least in a eomplementarv fashion. The work and writings of Rupp, 
Soule,"’’ Hamblen,"" Schlossman,"” and many others have amply remon- 
strated that the two endocrine systems complement each other, ihis 
complementary relationshii^ is Avell demonstrated when pregnancy is 
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assures that man.Y minimal stimuli of this sort are lost to the fetus. 
These protective mechanisms reduce the range of environmental dif- 
ferences and eliminate manj’- of them. That manj^ such changes and 
differences do remain, however, is undeniable, and I shall discuss some 
of these and their significance in the following pages. 

. NUTRITION 

Attempted reduction in weight of the fetus by restricting maternal 
diet, in order to facilitate ease of delivery, is a procedure which still 
enjoys some popularity in certain sections of the country. This proce- 
dure has enjoyed little or no success because the fetus acts as a parasite 
and, if necessary, satisfies its nutritional needs at the expense of the 
mother’s body. 

According to Adair^ and others, the growth of the fetus seems to be 
independent of fats and carbohydrates in the maternal diet, as long as 
the diet is not grossly deficient in total calories. Kestrictions of diet 
are effective in controlling fetal weight only when so drastic as to 
reduce materially the mean levels of maternal blood sugar, amino acids, 
and perhaps fatty acids, a situation met with only in partial starvation. 
Jonen^ and others have been able to produce animal fetuses of abnor- 
mally low birth weight through actual starvation of the mother with 
marked depletion of her tissues during pregnancy. In case of starva- 
tion even those mechanisms for the maintenance of normal amino acid 
and sugar levels in the blood fail, and, since the whole diffusion mech- 
anism is dependent upon relative levels in the maternal and fetal circu- 
lations, the amount of nutritive materials transmitted through the pla- 
cental membrane is decreased. In diabetes where the mechanism for 
maintaining a normal basal blood sugar level is incapable of function- 
ing, there is a deposition of additional quantities of fetal fat, although 
here there is some question as to an aberrant function of the pituitary 
gland contributing to the production of the excessive weight. 

MaxwelP has shown that in starvation maternal mineral reserves may 
be so depleted as to produce a condition of fetal rickets. Wolfe^ reports 
that the teeth of such infants are also defective. Adair^ and Geller® 
says that vitamin deficiencies in the mother’s diet may seriously injure 
the fetus. Rector® and others have shown that a vitamin D deficiency 
during pregnancy predisposes the child to early rickets. I have re- 
centlj’- had occasion to examine the skeletal x-rays of a large group of 
breast-fed infants taken at one month of age, whose mothers, living^ in 
the slums of a large city, suffered from rather severe malnutrition during 
pregnancy particularly as regards vitamin D and milk. The incidence 
of active and well-developed rickets in this breast-fed group at the age 
of one month was very high. GuggisbergA on the other hand, has dem- 
onstrated that young rats whose mothers received large doses of irra- 
diated ergosterol during the period of gestation were extremely resistant 
to rickets. Sontag and klunson® have demonstrated that vitamin D fed 
in moderately excessive amounts will produce overly mineralized bones 
in the fetus, and extremely excessive amounts will produce demineral- 
ization. Scurvy tends to appear earlier and in a much more malignant 
form in infants whose mothers’ diets were grossly deficient in vitamin 
C- Hale® has stated that pig fetuses born of mothers fed a diet grossly 
deficient in vitamin A are born with defective eyes and are permanently 
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I have oliserved a few cases of hypothyroidism during pregnancy in 
which the newborn infant had a somewhat retarded skeletal develop- 
ment and was inactive, letliargie, and retarded in its behavior pattern. 
Within a few weeks after birth a sharp spurt in the development of 
ossification centers occurred togetlier with rapid growth in length and 
a marked change in tlie behavior pattern, toward more activity and 
alertness. One interpretation of these eases is that these infants during 
their intrauterine lives had been producing thyroxin at a very rapid 
rate but since each liad had to supply not only its own thyroxin needs 
but part of those of a “poor relative,” it had not been able to do both 
jobs adequately. However, when birth destroyed the maternal-fetal 
relationship, each fetus was producing an excess of thyroxin over its 
normal neonatal needs and during the course of a very few weeks the 
effects of this more than ample thyroid secretion rapidly became ap- 
parent in the growth simrt and behavior changes already described. 
Such material is obviously inadequate to justify any conclusion. This 
growth siiurt appeared to level off during the course of a year, suggest- 
ing an adjustment of thyroid function to a level of infant needs. 
Whether this adjustment always occurs or whether in some instances 
in children who have an inadequate iodine intake the thyroid some- 
times undergoes degeneration with resulting cretinism, as has been sug- 
gested by Patterson,^" is a subject for further investigation. 

Experimental work on the effects of excessive amounts of the 
thyrotropic clement of the ]iituitary in the mother’s blood upon 
fetal thyroid has been reported (Grumbrecht and Looser’’’), of the 
gonadotropic hormone on the fetal ovary®® and of the suprarenal 
gland upon the fetal ovary (Tanioka®”). 1’he work is not con- 
clusive and is inadequate to justify an assumption that maternal hyper- 
thyroidism could be expected to cause changes in the development and 
function of the fetal thyroid. That such maternal thyroid overfunction 
may produce a depressing effect upon the developing fetal thyroid is, 
however, a distinct possibility. 

OTHER FACTORS 

Hooker'*'’ has shown that the human fetus is capable of responding 
to tactile stimuli eight and one-half weeks after the fertilization of the 
egg. Peiper“ in 1925 reported instances of sound perception and move- 
ment responses by the human fetus, as did Ray.''® Spelt,''® in 1938, re- 
ported the successful conditioning of the human fetus to sound stimuli. 
My colleagues and I have for several years been investigating the fac- 
tors influencing fetal activity level and producing an activity response. 
Deeply disturbed maternal emotion produces a marked increase in ac- 
tivity of the fetus probably as a result of increased adrenalin level 
in the maternal and, therefore, the fetal blood. Severe maternal fatigue 
increases fetal activity probably through changes in maternal and, there- 
fore, fetal blood chemistry. The startle reflex is active and a sound of 
proper pitch, intensity, and proximity will produce an instantaneous 
and convulsive movement probably through auditorj'' nerve stimulation 
by bone conduction. These findings have all been mentioned in pre- 
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complicated by diabetes. Heilbei-g-® found a marked increase in the 
number of islands of Langerhans in the fetal pancreas when mothers 
were diabetics. Gray and Feemster-” found the insulin content of the 
pancreas of fetuses of diabetic mothers twenty-four times as high as 
that in the mother’s pancreas. Weiner- ‘ found that the pancreas of 
infants of diabetic mothers contained much more insulin than did those 
of infants of nondiabetic mothers. Gordon-® and others have reported 
an improvement in diabetic mothers during pregnancy presumably due 
to the passage of fetal insulin into the maternal circulation. In such 
cases the newborn infants usually developed a marked hypoglycemia as 
a result of the compensatory hyperfunction of its pancreas. 

Teel,-^ Hain,®® Sontag and Munson,®* Watts,®® and others have shown 
that by the introduction of large doses of Evans’ growth hormone to 
pregnant rats during the last two weeks of the period of gestation it is 
possible to produce rat fetuses which are larger than control animals. 
Hamilton and Wolfe®® report that they injected testosterone propionate 
into pregnant animals with the result that females in the litters from 
these animals showed retardation of sexual development. Arnold®* 
claims to have been able to influence the weight of the human fetus by 
the administration of th.yroid to mothers during their last months of 
pregnancy. Patterson, liiint, and Nieodemus,®® and others have demon- 
strated that in patients with low thyroid function the secretion of the 
fetal thyroid gland supplements to some degree the production from 
the maternal thyroid. These and many other examples indicate that 
fetal and maternal endocrine glands act as complementary production 
units. Such a complementary endocrine relationship immediately stim- 
ulates speculation as to Avhat may be the effects both neonatally and 
later upon the thyroid function of human infants born of mothers with 
thyroid deficiency or hyperfunction during pregnancy. Might not 
maternal hypothyroidism throw an excessive load upon fetal thyroid 
with a resulting hyperplasia, hypertrophy, and an over-functioning thy- 
roid at birth? Conversely, might maternal hyperthyroidism depress 
fetal thyroid function? Patterson, Hunt, and Nicodemus®® have re- 
ported that the first of these phenomena does occur, that children of 
hypothyroid mothers have hyperplastic thyroid glands at birth. As 
already stated, infants with over-functioning islands of Langerhans as 
a result of maternal diabetes exhibit a marked hypoglycemia within a 
few hours after liirth. A gradual adjustment of insulin production 
then takes place. MHiat happens to the endocrine economy of children 
with hyperfunctioning thyroids as a result of maternal hypothyroidism 
and what is their developmental history? Patterson and others®® be- 
lieve that some congenital goiters are the result of fetal thyroid hyper- 
plasia from maternal absorption of fetal thyroxin production. They 
believe that these thyroids whicli are hyperactive at birth undergo an 
involution within a few months and usually function normally there- 
after. The evidence on this subject is as yet inadequate to justify any 
positive statement as to what effect upon the thyroid economy of a child 
hypo- or hyperthyroidism of its mother during the gestation period will 
have. The amount of nonthyroxin iodine in the mother s blood, the 
severity of the mother’s thyroid abnormality, and perhaps other factors 
niay in many instances alter the picture greatly. That such a maternal 
thyroid disturbance does affect fetal thyroid development and function 
and may be a very important factor in establishing the level of post- 
natal thyroid function seems probable. 
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turbanees of the mother during the later months of pregnancy seem to 
be important. Any such effect must, of course, depend for its mechanism 
upon changes in the chemistry of the mother’s and therefore the fetus’s 
blood as a result of tliese emotional changes since it is only in such a 
manner that central nervous system stimulation in the mother could 
affect the fetus. Acetylcholine and adrenalin are two substances either 
or both of which may well he involved. Preliminary experiments sug- 
gest the importance of aeetyleliolinc. Whatever the chemical change 
responsible, the autonomic nervous sy.stems of infants horn of mothers 
under such conditions freciuently show several evidences of autonomic 
instability. In addition to regurgitation, diarrhea, or constipation, they 
may show greater than average heart imte ranges, vasomotor instability 
or clianges in respiratory jiattern. Tho.se cases in which a major dis- 
turbing factor was known to have occurred and been present for a con- 
siderable period of time during later months of pregnancy were recently 
.selected from our group. In one instance, the husband of the woman 
became insane midway in the pregnancy but continued to live with the 
wife, although frequently violent, and never entirely rational. In an- 
other, the mother was an unmarried woman of thirty-five who had sud- 
denly learned that the father of her child, to whom she had expected 
to be married, was already a married man. To add to her distress her 
very severe family made life entirely miserable for her. In the eight 
cases where emotional distress was most obvious and existed over a 
long period of time, seven infants had moderate or severe feeding dif- 
ficulties in the form of inability to retain food. In some of these cases 
there was a tendency to frequent stools for several months. Such ob- 
servations stimulate speculation but are, of course, inadequate to sub- 
stantiate the explanation offered here of the origin of some of the early 
feeding difficulties encountered. The iiossibilities are intriguing, how- 
ever, and seem to justify further study. 


SUMMARY AND CONCLUSIONS 

The evidence available in the literature from both animal experimen- 
tation and the observation of pregnant women and the children they 
bear are indications that differences in environment during the fetal 
period may be of great importance in the development of the child both 
before and after birth. Such factors as the drugs women use during 
pregnancy, their nutrition, endocrine status, emotional life and activity 
level during gestation may contribute to the shaping of physical status, 
behavior patterns, and postnatal progress of the children they bear. 
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vioiis reports (Sontag and Wallace;^* Sontag and Ricliards^^). The sig- 
nificance of these varions stimulating factors in terms of the physiologic, 
anatomic, and behavior patterns of the newborn infant is less well un- 
derstood than are their immediate effects. Such stimuli must be very 
common. My associates and I have had mothers complain of marked 
fetal activity from the vibration of a washing machine and from piano 
concerts. Reports of increased fetal activity to the degree of maternal 
discomfort are not uncommon during violent emotional upsets. We have 
found activity levels differing as much as 1000 per cent in various fetuses 
over the last three months of pregnancy. 

For a number of years we liave been studying the differences in 
physical and behavior characteristics of fetuses at birth in relationship 
to their activity prenatally and have made the following observations. 

1. The fetuses which had been very active during the last two months 
of their intrauterine life from maternal emotional distress, fatigue, or 
other causes, tend to be light in weight in relationship to their length, 
and show a minimum amount of fat storage. It seems probable that 
sugar which in an inactive fetus would be converted and stored as fetal 
fat is burned for energy production in the active fetus (Sontag^®). The 
diffusion mechanism of the placenta is such that a completely compen- 
satory increase for an unusual demand for sugar does not occur be- 
cause of the fetus’s mechanism for maintaining basal blood sugar level. 
Increased transmission of sugar through the placenta is dependent upon 
an increased disparity between maternal ancl infant blood sugar levels. 

2. There is some evidence, not yet conclusive, that the motor develop- 
ment of fetuses which have been active during the latter half of preg- 
nancy is more advanced during the first year than is that of inactive 
fetuses (Richards and Newbery‘0- The differences are measured by 
means of responses to the Gesell schedule at six and twelve months. One 
possible explanation of this finding is that the increased use of the 
nervous system during the period of myelinization facilitates the de- 
velopment of the nervous system. Animal experimentation suggests that 
the myelinization of specific nerves can be accelerated by stimulation 
of the nerves, and there is, of course, considerable relationship between 
the function of a nerve fiber and its state of myelinization. 

I have, I believe, observed a relationship between some of the early 
feeding difficulties of infants and prenatal stimulation. In these in- 
stances disturbances of gastrointestinal motility, tone and function, mani- 
fested by excessive regurgitation, dyspepsia, and perhaps by diarrhea, 
may have resulted from the development prenatally of an irritable and 
hyperactive autonomic nervous system. Irritable or poorly balanced 
adrenergie-eholiiiergic systems probably constitute an important part of 
the rather poorly defined syndrome commonly lalieled constitutional in- 
adequacy or nutritional diaphysis. Early feeding difficulties based upon 
motor and secretory abnormalities of the gastrointestinal system are in 
many instances of autonomic origin. The presence of feeding difficul- 
ties of a motor or secretory nature from birth must presume their 
etiologj^ and basic disturbances during intrauterine life. In prenatal 
development of such a condition, prolonged nervous and emotional dis- 
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In the hope of improving tlie results, our routine of treatment has 
been altered considerably during the last five years. In 1936, radium 
was administered in massive doses, 8,400 mg. lir. within tlie uterine 
cavity and on tlie vaginal aspect of the cervix. The application was 
made either with a gold T-tube or with a Swedish box per vaginam and 
platinum tubes intrauterine. This was supplemented by fractionated 
high voltage therapy at 200 k.v. to 1,400 r, on 4, 6, and s' ports and 900 
to 1,200 r. on a perineal port. Many times a second high voltage series 
was given in from three to six months. 

In 1937, we began to fractionate the radium treatment after the 
manner of Regaud and the high voltage trcalments were routinely given 
before the radium was ai)])lied. 


AIETIIOD 

Early in 1938 new apparatus inaugurated high voltage treatment 
at 400 k.v. thus permitting more efficient depth dosage in heavier women. 
The routine became 2,400 r. on each of four ports and 900 r. on the 
perineum. High A'oltage treatment was repeated in a numher of pa- 
tients. Radium followed the primary high voltage series in the Regaud 
method. This routine was continued throughout the greater part of 
1939, and the results of treatment were the best in the records of the 
Institute. 

Late in 1939, a vaginal cone was adopted instead of the perineal port 
to supplement the iielvic high voltage cross-fire. By this means, a dose 
of 3,000 r. was delivered directly on the cervical area. A central pos- 
terior field was added or, in very heavy women, two lateral fields. 
Ph.ysieal charts showed that the depth dose had a very satisfactory con- 
centration and distribution. The immediate effect was impressive in the 
rapidity with which advanced lesions responded, but as Avill be seen 
complications have arisen and a revision of the method is indicated. 

There has been much speculation as to the cause of the variation in 
response to irradiation. In tumors, the importance of cell typo and 
degree of cell dedifferentiation have been emphasized. We have never 
been impressed by this theory. The same variation appears in the mal 
effect of irradiation on the normal tissues of different individuals. Is it 
not possible that radiosensitivity is personal rather than inherent in the 
tumor cell? In this ])resent .study, comparable patients received ap- 
proximately the same irradiation and in some the results were satis- 
faetoiy while in others the damage to normal tissue was irreparable. 

Radiation sickness, cystitis, and proctitis are all fairly frequent 
developments during or immediately following treatment. Occasionally, 
thej^ have interfered with the course of therapy. Nausea usually re- 
sponds to a combination of nembutal, liver extract, and vitamin B. 
Cystitis is much less frequent when a self-retaining catheter keeps the 
bladder empty during radium treatment and the careful placing and 
packing off of vaginal applicators and the avoidance of central high 
voltage ports will prevent unneee.ssary injury to bladder or rectum. 

Fever and infection during the course of treatment have caused much 
concern. Routine cultures are taken from the cervix because of the 
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THE COMPLICATIONS OP IRRADIATION TREATMENT OF 
CARCINOMA OF THE CERVIX- 

W. Gr. CosBiE, Toronto, Ont. 

(From the Bepartment of Obstetrics and Gynaecology of the University of Toronto 
and the Toronto General Hospital, and the Institute of Badiotherapy, Toronto 

General Hospital) 

T his is a study of 320 patients treated for carcinoma of the cervix 
during the years 1936 to 1940 inclusive, at the Ontario Institute of 
Radiotherapy, Toronto General Hospital, under the direction of Dr. 
G. E. Richards. It is almost universally true that 65 to 70 per cent 
of patients suffering from carcinoma of the cervix do not come for 
treatment until the disease has progressed to Stage III or Stage IV, so 
that the hope of increasing the salvage I’ate depends on carrying irradia- 
tion treatment to a point sometimes beyond the tolerance of the adjacent 
normal tissues. The complications of irradiation treatment iivhieh may 
result are of growing concern to all who are taking part in the treatment 
of patients suffering from carcinoma. Two types of reaction are met 
with: the acute or intiammatoiy, which occurs because of proximity 
of tissue, and the late or fibrotic, which may with extreme vascular 
sclerosi s pass on to a state of necrosis. 

‘Presented at the Seventy-second Annual Meeting of the Canadian Medical Associa- 
Section of Radiology’, Winnipeg, on June 26, 1941. 
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The first example of bowel injiny we encountered in this series was 
at post mortem in 1936 when a patient dying of hemorrhage after 
moderately lieavy liigli voltage tlierapy showed extensive ulceration of 
sigmoid and rectum. In 1940, however, when the high voltage depth 
dose was the heaviest, we have to report a number of patients who 
suffered intestinal injury. Two patients died from postirradiation 
ulcerative colitis. One of these at post mortem sliowed complete ab- 
scence of tumor but the walls of the colon and rectum were thick and 
edematous, and there was complete loss of the mucosa with ulceration 
penetrating to the muscular coat of the bowel. Three patients died of 
intestinal obstruction and one of these at post mortem shmved irradia- 
tion reaction of the whole intestine below the jejunum. The terminal 
ileum had two perforaiions and was bound by adhesions, and in this 
case also the tumor had completely disapjieared. 

In 1933 Behney,’' in a review of autopsies in advanced carcinoma of 
the cervix, reported three cases which deteriorated rapidly after irradia- 
tion and died. At post mortem there was extreme sloughing of pelvic 
tissues and only one showed any trace of carcinoma. Death came from 
overwhelming intoxication jirobably due to too vigorous treatment. Two 
patients of ours who died in 1940 directly following treatment seem to 
correspond to this type. One had a Stage IV carcinoma and received 
1,500 r. on 5 ports at 400 kv. and 3,000 r. at. ISO kv. via the vaginal 
cone. The immediate effect was excellent. The local tumor healed and 
the parametrial extension was appreciably lessened. Five days later 
she received full radium treatment and shortly afterward began to run 
a fever and went rapidly downhill to die within ten weeks. Post mortem 
showed massive fibrosis of large and .small intestine, ulcer of rectum 
and necrosis of vagina, a pelvic abscess in the center of the adherent 
mass. The only remains of tumor were small microscopic islands. The 
second patient also had Stage IV with rectovaginal fistula. She died 
three days after completing high voltage at 400 kv. 1,800 r. on 3 pos- 
terior ports and 2,100 r. on 2 anterior ports. Post mortem showed 
sloughing of the whole ujiper tivo-thirds of the vagina, fibrosis and thick- 
ening of the pelvic cellular tissue, bilateral hydroureter and hydro- 
nephrosis. All trace of a pre-existing tumor was gone. 

Two patients, who still survive, also jiresented interesting histories. 
The first, treated in 1939, developed a tender mass in the right lower 
abdomen fifteen months later. Shortly after, there was a discharge of 
pus from the vagina and, because the mass was in the appendiceal region, 
a laparotomy was performed and a postirradiation adherent fibrosis of 
cecum and terminal ileum with abscess formation Avas found, apparently 
the result of necrosis. No evidence of active tumor Avas seen. The 
second, after high voltage therapy at 400 kv. to give 1,800 r. on 6 ports 
and 3,000 r. per vaginal cone at 180 kA^, received 7,340 mg. hr. of 
radium by the Eegaud method. Considerable difficulty Avas experienced 
in dilating the cervix, and this may liaAm been the factor Avhich caused 
the deA^elopment of massive postirradiation cellulitis. Consequently, in- 
testinal obstruction developed, but after an extremely severe illness, the 
Miller- Abbott tube and Wangensteen drainage, in the hands of a per- 
sistent resident, Avere successful. 
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danger of streptococcal infection. In the last five years, cultures have 
been taken from 243 patients, and of 47 with positive hemolytic strep- 
tococcal culture, 25 developed some complication subsequently, such as 
excessive pyrexia, vaginitis, pyometria, cellulitis, thrombophlebitis, 
pelvic abscess, peritonitis and septicemia. Recognizing this danger, we 
altered the order of treatment, high voltage therapy being given before 
radium. As a result, it was observed that 14 patients of the remaining 
22 developed negative streptococcal culture during the preliminary 
treatment. This left a small group of 8 patients in whom trouble did 
not develop in spite of a positive culture. Other mishaps prompted 
the routine of anaerobic culture. Of 176 patients having such cultures 
taken, 72 showed positive anaerobic streptococcal culture and 32 of these 
developed inflammatoi'}’ complications. This suggests that the anaerobic 
organism is more frequently present in the cervix and vagina but is not 
so pathogenic. The cultures from 129 patients were negative and only 
28 of these developed any inflammatory complication. In all, 4 of the 5 
deaths attributed to treatment prior to 1940 were due to postoperative 
infeetion, following the introduction of intrauterine radium. Three of 
these patients died of peritonitis and one of septicemia. 

The rectum is the most exposed to injury from irradiation of any 
part of the intestinal tract. The frequency with which postirradiation 
proctitis is encountered has already been suggested. It is a condition 
which ordinarily disappears ivithin a few weeks and as a rule is not 
folloived by more serious and chronic sequelae. The typical late irradia- 
tion lesion is rectal ulceration. The late T. P. Todd,^ of Manchester, 
wrote an excellent description of this condition outlining the tivo tj^pes, 
intrinsic, that is primary chronic ulceration of the rectum, or extrinsic 
which is characterized by massive perirectal cellulitis and stenosis of the 
rectum as a result of wdiich ulceration develops. He recalled the term 
“pseudocarcinoma of the rectum,” a condition which in our experience 
has necessitated biopsy a number of times to estalilish the diagnosis. 

Eleven of the 36 patients treated in 1936, ivhen massive doses of 
radium were given, developed primary proctitis. In 1937, 1938, and 
1939, when the high voltage irradiation was increased and the radium 
fractionated, this complication wms relatively less common, but late 
ulceration became more frequent. In all, 12 patients have had rectal 
ulceration, half of them with associated cellulitis and stenosis. The 
longest period betiveen treatment and ulceration was tivo years. One 
patient required colostomy and another bled so profusely that her hemo- 
globin went down to 15 per cent. 

Pemberton,^ in a paper published in 1932, described irradiation in- 
jury primarily as an injury to the mucous membrane, generally occur- 
ring at fixed points, such as the rectum, sigmoid, and cecum, and to the 
small intestine when adherent. Stenosis often follows. T. B. Jones^ 
warns that one should always keep in mind the possibility that symptoms 
simulating intestinal obstruction several months or years after irradia- 
tion are due to stricture rather than metastases and that investigation 
should be thorough before high voltage therapy is given. One patient 
treated by us last year suffered because the significance of these symp- 
toms was not appreciated. 



THE INCIDENCE OP HYPERTENSION AFTER THE TOXEMIAS 

OF PREGNANCY 

T. J. Williams, M.D., University, Va,, H. G. Nix, M.D., Tampa, Fla., 
AND C. H. Mauzy, M.D., Winston-Salem, N. C. 

(From the Department of Obstetrics and Gynecology, University of Virginia) 

T here has been considerable difference of opinion regarding the 
subsequent effects of the hypertensive toxemias upon the maternal 
organism. The statement has been made that eclampsia never recurs, 
and that if the patient survives the acute disease, all of the signs and 
symptoms disappear promptly after delivery, that there are no subse- 
quent ill effects, and that future pregnancies will not be complicated 
by a repetition of the toxemic signs and symptoms, or convulsions. On 
the other extreme, it has been occasionally intimated that the toxemic 
patient should never have subsequent pregnancies, because of the 
danger of a recurrence of the toxemia even possibly in a more serious 
form than with the previous pregnancy. It is likely that neither of 
these extremes is correct, for while some individuals may have a com- 
plete disappearance of all abnormal signs and symptoms after delivery 
and remain perfectly well without abnormal findings, and pass through 
subsequent pregnancies without any evidence of toxemia, there are 
others who show persisting hypertension after the toxemia and who 
have a recurrence of toxemic signs and symptoms even in a more severe 
form in following pregnancies. It is probable that the differences in 
these extremes are due to differences in etiology and in the underlying 
pathologic processes, but it is difficult to distinguish these differences 
unless the conditions existing before the pregnancy are known, as for 
example previously recognized essential hypertension or chronic ne- 
phritis, although either of these may first make their appearance during 
the course of a pregnancy. 

In an effort to determine in our own clinic the frequency with which 
the hypertensive toxemias are followed by permanent hypertension, we 
have during the past several years attempted a follow-up study of 
these individuals. An effort was made to examine and study all living 
patients in whom a diagnosis of toxemia of pregnancy was made be- 
tween January, 1925, and December, 1936, a period of twelve years. 
In all patients included in the study, at least one year had elapsed 
since the toxemia occurred and in over one-half of them five or more 
years had elapsed. 

At the beginning of the study various tests for renal function and 
chemical determinations of the nonprotein nitrogenous constituents of 
the blood and eye ground examinations were carried out, but it was 
soon found that the most significant finding by which to determine the 
subsequent effects of the toxemia was the blood pressure determina- 
tion. We have classified as hypertension, on the basis of repeated blood 
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It is often difficult to decide the true nature of urinary tract complica- 
tions. Distortion of the base of the bladder with displacement of the 
ureteral openings is commonly observed, even when the tumor is entirely 
confined to the cervix. As a consequence, the evacuation of the bladder 
may be interfered with and the flow of urine from the ureters ob- 
structed. Therefore, cystitis is not uncommon and hydroureter and 
hydronephrosis occur many times in the absence of symptoms. As dis- 
ease progresses and the cellular tissues become involved either by in- 
vasion by tumor or by associated cellulitis, the tendency toward ureteral 
obstruction is much greater. As long ago as 1858, Wagner noted that 
ureteral dilatation was present in one-third of the individuals examined 
post mortem. Seventeen, of the 24 autopsies held on patients in this 
series of eases, showed ureteral obstruction, hydroureter and hydro- 
nephrosis or pyonephrosis. In every case, the obstruction was due to 
malignant infiltration of the cellular tissue. We have not encountered 
stricture of the ureter in a “cured” case of carcinoma of the cervix 
when it was not present before treatment was undertaken. 

Late ulceration of the bladder is very similar to the ulceration of the 
rectum. We had had three eases late in onset, eighteen months to two 
years after irradiation. Clinical manifestations are dysuria and fre- 
quency with hematuria. The ulceration is very hard to differentiate 
from malignant necrosis and biopsy was required in every case. 

One is impressed with the need for thorough examination of the 
urinary tract in all cases. A number of times cystoscopic examination 
has discovered secondary carcinoma of the bladder and so changed the 
classification of tumor to Stage IV. Pyelograms are indicated in those 
cases where difficulty is experienced in catheterization of the ureters. 
We take a nonprotein nitrogen routinely on our patients and have been 
surprised to find that, apart from impending uremia, it is rare to see 
the level above normal. We are intending to use the two-hour test as 
the criterion of damage to kidney function. By this routine, the con- 
dition of the urinary tract prior to treatment will be established. 

Six of our patients developed vesicovaginal fistula. Our experience 
has been that of Graves,® Cutler, Smith and others that bladder fistula 
in carcinoma of the cervix is a manifestation of progressive disease. 
Eight patients developed rectovaginal fistula, and we felt this also was 
due to invasive tumor. 

In 1927, Baensch of Leipsig reported the first case of spontaneous 
fracture of the neck of the femur following roentgen treatment of car- 
cinoma of the cervix. The number of cases reported in the literature has 
increased until in a recent publication Strauss and klcGoldrick® were 
able to collect 59. The incidence of this serious complication is variable. 
Dalby, Jaeox and Miller* repoi’ted, in 1936, 14 cases which they had 
personally observed, Avhile many men of experience haA’e not encountered 
it or state the incidence as Ioav as one in a thousand or one in tivo thou- 
sand treated cases. 

The pathologic features of spontaneous fracture of the neck of the 
femur are that it develops in the superior portion of the head of the 
femur close to the neck as a result of vascular sclerosis with consequent 
osteoporosis. There is no new bone formation and secoudarj- carcinoma 
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is not found at the site of fracture. Clinically, the condition manifests 
itself on an average of seven months postirradiation. The actual frac- 
ture is preceded by pain in tlie hip radiating into tlie thigh and loiee. 
The diagnosis is made by x-ray. 

The average age of tlie patients reported by Dalby and his associates 
was fifty-seven years. Bilateral fracture occurred in three cases. Eight 
of their 14 patients had metastatic involvement of the bony pelvis or the 
other femur. After ten montlis, x-i’ay .sliowed 9 patients witli fibrous 
union sufficient to allow partial function but none showed callous forma- 
tion. 

Strauss and McGoldrick suggest tliat lateral fields are largely re- 
sponsible for the accident, but it, is interesting to note that in tlie large 
series of Dalby, Jacox, and hliller the high voltage therapy was at 200 
kv. and on 2 anterior and 2 jiosterior ports to give from ],500 r. to 
2,000 r. per port. 

None of our patients in this series of eases experienced spontaneous 
fracture of the femur. 

AVe have included 17 cases of carcinoma of the cervix which developed 
at least two years after suiiravaginal hysterectomy. It is encouraging 
that the salvage rate in this tytie of case promises to be considerably 
higher than when treatment is given for carcinoma of the cervix with 
the body in situ. This is in kee]iing with the results reported from other 
clinics.®’ “ It has been suggested that there was more risk' of injury to 
adjacent tissues in treating carcinoma of the .stump of the cervix. For 
example, there is always the po.ssibility of adherent intestine after 
abdominal operation. Our scries of cases has been entirely free of 
major complications. 

CONCLUSIONS 

1. If a lethal irradiation dose is to be delivered to carcinoma wherever 
it may be, whether in the primary site or extending out widely into the 
pelvis, there is always the danger of irradiation beyond the tolei'ance 
of adjacent normal tissue. 

2. In the treatment of carcinoma of the cervix by surgery, certain 
complications arc accepted as frequently associated with this form of 
treatment. Is it not reasonable to accept some of the comi^lications 
which have been described as part of the risk in the treatment of ad- 
vanced cases which are quite beyond the scope of any other form of 
treatment ? 

3. The lesson to be learned from an apjn’eciation of these complica- 
tions is that Ave are feeling our Avay toward an ideal method of iri’adia- 
tion treatment and must be guided by our failures as well as by our suc- 
cesses. 
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ANHYDEO-HYDROXY-PKOGESTERONE IN THREATENED 
INTERRUPTIONS OP PREGNANCY 


S. D. Soule, M.D., P.A.C.S., St. Louis, Mo. 


M any factors must be considered in any careful study of spontane- 
ous abortion or miscarriage. On the part of the mother, local and 
constitutional physical abnormalities, derangements of the nervous 
system and the emotional state and deficiencies or dysfunctions of the 
endocrine system must be evaluated. Variations from normal in 
embryologic development, which includes errors m implantation and 
growth or fetal deaths for a variety of reasons, must be realized also 
as factors of importance. 

Maintaining a constant realization tliat all of the aforementioned 
factors must be taken into consideration in possible therapeutic pre- 
vention of abortion, it is the purpose of this paper to discuss the results 
of a series of threatened interruptions of early pregnancy treated -with 
anhydro-hydroxy -progesterone. 

The role of the corpus luteum and its hormones in the cycle of the 
development of the human ovum and in the physiology of nidation and 
development of the fertilized ovum, is generally w'ell understood. The 
clinical use of corpus luteum extracts and progesterone has been dis- 
cussed by Falls, Laekner and Krohn,^ Kane,- Elden,® and Campbell and 
Sevringhaus.'* The general consensus of opinion of these observers is that 
progesterone therapy is of unquestionable value in the treatment of 
threatened abortion. However, Hamblen® in a recent article reported the 
results of a series of patients wdth histories of repeated abortions. These 
patients were treated Avith progesterone alone or Avith progesterone and 
estrogens, or progesterone and chorionic gonadotropins or anhydro- 
hydroxy-progesterone. He concludes that “this therapy fails to prcA'ent 
abortion. There is a likelihood that large doses of progesterone may 
precipitate abortion by depressing intrinsic progestin. ’ ’ 

The desirability of an oral preparation is obAUOus. Progesterone it- 
self must be administered by injection, because it is practieallj^ inaetNe 
AAdien given orally. Hohhveg and InhoffeiY succeeded in modifying the 
molecule so that a compound Avas obtained AAuth progestin action AA'hich 
AA'as effective when given by mouth. 

The formulas of progesterone and of the new compound are giA’^en for 
comparison : 
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It will be noted that the modifications of the progesterone formula 
consist of attachment of a hydroxyl group directly to carbon atom-17 
and the removal of the elements of water from the acetyl group. On 
this account the compound is termed anhydro-hydroxy-progesterone. 
Another chemically descriptive term is pregnen-in-ol-17-on-3. 

OBSERVATIONS 

A series of 26 cases of threatened miscarriage is reported. In 16 of 
the patients in this series, the threatened interru])tion of pregnancy was 
as.sociated witli bleeding. Twelve of the.se patients with bleeding carried 
on to term witli successful delivery. Four miscarriages occurred. 

In 4 of the patients in this .series, the .threatened miscarriage was not 
associated with bleeding, but painful uterine contractions were present. 
Clinically the diagnosis was justified. In none of these patients was the 
pregnancy terminated prematurely. 

Great care has been exercised to limit the diagnosis of “threatened 
abortion” in this series. Many patients with low abdominal pain or dis- 
comfort simulating “pre-menstrual tcn.sion” have been treated with oral 
progesterone but are not included. 

In an effort to evaluate therapy without reservations, additional medi- 
cations and procedures were minimized. Bed rest witli bathroom 
privileges was advised. A mild barbiturate was usually prescribed for 
sleep at night. Laxatives and cathartics were prohibited. A light diet 
was given. The use of narcotics, heavy barbiturate sedation, ice bags, 
and elevation of the foot of the bed were omitted. 

Many of those patients were receiving thyroid at the time of onset 
of symptoms. In such eases, the thyroid dosage was not changed. 


Table I. Tlme of Threatened Interrcptions of Pkeonancy 


GESTATION IN WEEKS 

NU.MBER OF OASES 

4 

1 

G 

1 

8 

7 

10 

1 

12 

.1 

14 

1 

16 

2 

20 

4 

At time of expected menstrual period 

17 

Not at time of expected menstrual period 

o 

i ) 

Table II. Parity of Patients With Threatened 

Miscarriage 


Priniigravida 

Gravida II witli previous normal course 
Gravida II with previous bleeding or miscarriage 
Gravida III with previous normal course 
Gravida III with previous miscarriage 
Gavida IV with previous normal course 
Gravida IV with previous miscarriage 


12 

1 

2 

1 

2 

1 

1 


It is noted from Table I that 17 of 20 patients presented symptoms 
of threatening miscarriage at approximately the time of an expected 
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menstrual period. Thirteen of the 20 cases occurred at or before the 
twelfth week of gestation. 

Twelve of the 20 patients were primiparas. Of the 8 multiparas, 5 
had had at least one previous miscarriage and might he considered as 
possible habitual abortion cases (Table II). 

Each of these patients had already had a physical examination. Blood 
pressure, urine examination, blood counts, Wassermann or Kahn test and 
basal metabolism had been performed in all instances as part of our 
routine ivork-up. 

RESULTS 

A series of 20 patients with threatened spontaneous interruption of 
early pregnancy were treated with anhydro-hydroxy -progesterone and 
progesterone. Sixteen of the 20 pregnancies (80 per cent of the cases) 
were maintained to successful deliveiy at or close to term. 

Thirteen of the 20 patients in this series “were treated with oral 
anhydro-hydroxy-progesterone. The dosage varied from 30 to 100 mg. 
per day and was continued for various periods of time from three days 
to several weeks. Seven of the patients received combined oral anhydro- 
hydroxy-progesterone and hypodermic progesterone. 

No set rule has been offered for such therapy, and when facing a 
threatened miscarriage, large amounts of progesterone may be adminis- 
tered wuthout untoward results. In one case, 65 mg. of intramuscular 
progesterone and 560 mg. of anhydro-hydroxy-progesterone were ad- 
ministered in nineteen days followed by 10 mg. of the orally effective 
preparation twice a day for three weeks. This pregnancy continued 
after w'hat was first considered an inevitable abortion. 

It is our belief that if sufficient oral anhydro-hydroxy-progestei’one be 
given, it may supplant hypodermic therapy. In our experience, 60 to 
100 mg. or more oral anhydro-hydroxy-progesterone in three or four 
split doses during the first tw^enty-four hours after onset of symptoms is 
a therapeutic amount. The usual procedure is to administer 2 to 10 mg. 
of progesterone intramuscularly once or twice and from there on carry 
on with oral anhydro-hydroxy-progesterone alone. At this time it may 
be propitious to emphasize the importance of onset of therapy immedi- 
ately after onset of symntoms. Three of the patients who miscarried in 
this series, reported the bleeding or cramps more than t-wenty-four hours 
after their onset. In these cases, therapy was of no avail. This does 
not mean that they might have carried on if treatment had been started 
earlier. A blighted ovum may have been the cause of each case. One 
patient presented the problem of a bleeding polyp complicating early 
pregnancy. 

When progesterone is being administered prophylaetically as in 
habitual abortion or other conditions where a miscarriage might be 
feared, 1 mg. should be given every three or four days intramuscularly 
or 10 to 30 mg. daily if the orally effective preparation may suffice. 

Toxic symptoms were not noted in any patient in this series. 

It is difficult to evaluate the relative value of the effective oi’al and 
subcutaneous dosage of these related preparations. It is our impression 
that about ten times the effeetii-e subcutaneous dose of progesterone is 
effective when administered orally as anhydro-hydroxy-progesterone. 
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DISCUSSION 

There is a group of individuals not included in this series whose 
symptoms of low pelvic pressure, insufficient increase in size of the 
uterus, or temporary decrease in size and increase in irritability of the 
uterus, indicated a tendency toward a threatened miscarriage. However, 
the symptoms ivere not severe enough to classify these individuals as 
threatened miscarriage. 

We have used anhydro-hydroxy-progesterone freely in numerous such 
cases and with pleasing results. The dosage has varied from 20 to 
60 mg. daily. A marked degree of relaxation of the uterus wuth a rise of 
2 to 4 cm. in the hlcDonald measurement in one week is not unusual. 
A concomitant improvement in the state of well-being was noted fre- 
quently. 

It is realized, as mentioned previously, that this is an indefinite clinical 
group; one with uncertain diagnosis and one which responds well to 
other forms of therapy such as bed rest and mild sedation. However, 
the response to anhydro-hyroxy-progesterone is so marked that it is 
considered worthy of mention. 

There has been some discussion relative to the desirability of maintain- 
ing a gestation with the prospect of an abnormal child or monstrosity. 
There has been no such end result in our experience to date. Our feel- 
ings are that if the ovum be blighted, it will go on to miscarriage in spite 
of preventive therapy. 

SUMMARY 

1. Twenty patients with threatened spontaneous interruption of preg- 
nancy ■were treated with anhydro-hydroxy-progesterone (oral) and 
hypodermic progesterone. 

2. Care has been taken to limit the diagnosis of threatened mis- 
carriage. 

3. Sixteen pregnancies (80 per cent) were maintained with successful 
deliver}^ at term. 

4. Four patients miscarried. In each of these cases, treatment was 
begun more than twenty -four hours after the onset of symptoms. One 
of these miscarriages followed removal of a bleeding polyp. 

5. Oral anhydro-hydroxy-progesterone has been administered in dosage 
up to 100 mg. per day. Intramuscular dosage of progesterone varied 
from 1 to 30 mg. per day. 

6. Anhydro-hydroxy-progesterone’^ seems to prove to be a valuable 
medication in the treatment of threatened spontaneous miscarriage. 

7. No toxic symptoms were noted. 
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OEAL THEEAPY WITH PEEGNENINOLONE IN FUNCTIONAL 

UTEEINE BLEEDING 

Hans Wdssbader, M.D., New York, N. Y. 

(From ilie Department of Obstetrics and Gynecology, the Sloane Hospital for Women 
and the College of Physicians and Surgeons, Cohimbia University ) 

F unctional uterine bleeding is excessive bleeding dne to factors 
which are not yet known. Many theories and therapeutic agents 
have ])een recommended, ])nt none turned out to ])e entirely satisfactory. 
One factor, however, seems to be present for uterine bleeding, whether 
normal or abnormal, namely estrogen stimulation. However, the future 
may prove the existence of some relationship between the hormones and 
structural changes in the endometrial vascular supply and that the 
factors which are responsible for the bleeding are within the endo- 
metrium, possibly of vascular nature, and not dependent upon the 
histologic tjTte of the endometrium. 

JIATERIAL 

This study was conducted on a series of 20 cases of functional uterine 
bleeding, in which any palpable orgairic disease could be excluded. Ac- 
cording to the clinical type of bleeding, they can be subdivided into 11 
eases of puberty bleeding and 9 cases of maturity bleeding. 

JIETHODS 

A careful clinical evaluation of the patients, based on a thorough 
history, physical examination, appropriate laboratoiy studies and 
endometrial biopsies was carried out. A quantitative estimation of 
urinary prolans and estrogens Avas made in all cases. The prolans Avere 
assayed in a morning specimen and the estrogens in a tAventy -four-hour 
specimen. The urinary prolans AA'ere extracted by utilizing the modifica- 
tion of Zondek’s method. A fresh refrigerated specimen of iirine Avas 
slightly acidified AA'ith dilute acetic acid. Ethyl alcohol Avas added and 
the mixture alloAved to stand from tAvo to tAventy-four hours, then 
centi'ifuged and the supernatant fluid discarded. Ethyl ether AAms 
added, Avell shaken in order to break up the precipitate, AA'hieh remoA'es 
the estrogenic substances, again centrifuged and the supernatant fluid 
discarded. The precipitate Avas dried until all ether had eA'aporated. 
Distilled Avater was added and constantly .shaken for ten minutes, again 
centi'ifuged and the supernatant fluid saA'ed, AA’hieh contains the follicle- 
stimulating hormone. Three immature female mice Aveighing from 6 
to 8 Gm. are in.iected tAA'ice daily for three days. The mice are not in- 
.leeted on the fourth day and are autopsied on the fifth day or one 
hundred hours after the first injection. The estrogens Avere extracted 
by using the Kurzrok and Eatner method. Nine hundred cubic centi- 
meters of the tAventy-four-hour urine specimen AA’ere made .slightly acid 
with dilute acetic acid, then saturated Avith sodium chloride. The treated 
urine is then covered Avith ethyl acetate to the top of tlie flask. A second 
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flask is filled with 200 c.c. of ethyl acetate and attached to the first flask. 
The hot plate is turned on to medium heat and the ethyl acetate distilled 
over, and condensed. It drops to the bottom of the first flask from 
which it returns to the second flask. The drops of ethyl acetate in 
passing upward through the urine extract the hormone. This provides 
continuous extraction for forty-eight hours. The extracted urine is then 
discarded and the ethyl acetate extract, which contains the hormone, is 
concentrated by vacuum distillation. To the remaining substance, 6 e.e. 
of propylene gh’-coll are added. This solution is then injected into 
ovariectomized rats. The animal assay consists of injecting a definite 
dosage of the solution in three equal doses, and twenty-four hours later 
making a vaginal smear. A positive smear must show the cornified cells 
characteristic of estrus. 

In order to determine the effect of pregneninolone on the endometrium, 
pretreatment endometrial biopsies were taken, by suction curettage, and 
several biopsies after oral tlierapy in all the ea.ses where no contraindica- 
tion to take an endometrial biopsy was given. 

DOSAGE 

In 1938 Inhoffen and Hohlweg prepared a derivative of proges- 
terone, which Avas identified as pregneninolone. Wlien given orally to 
immature mice preAdously treated with estrogens, it Avas approximately 
15 times as potent as progesterone given orally, Avhile given by injections 
to similar animals, it aa^s only one-third as effective in producing proges- 
tational changes as was synthetic progesterone. The question aa'c AA^ere 
most interested in aa^s the possibility of affecting the endometrium by 
oral corpus luteum hormone therapy, the dosage necessary, and the 
influence of our therapy on tlie bleeding. According to indiAddual au- 
thors, the doses required for the comm'sion of a proliferatiA’^e endometri- 
um into its secretory phase are different. Kaufman uses 60 mg., Zondek 
40 to 45 mg. of corpus luteum hormone liy injection, AAdiile our oaaui 
investigations shoAved the need of about 40 mg. of corpus luteum hor- 
mone. Our oAAm data on oral pregneninolone* therapy shoAV that aa'c 
need from 280 to 350 mg. to stop the bleeding and to obtain progesta- 
tional response of the endometrium. This AAmuld mean that aa^c need 
from six to seven times the injected dose Avhen given by mouth. Similar 
good results in functional uterine bleeding AAdth oral corpus liiteinn 
therapy have been reported by Clauberg, Ustuen, Wenner, and Lauter- 
Avein. Hamblen and co-Avorkers report good results after oral use of 
pregneninolone in functional menometrorrhagia. 

CASE REPORTS 

Juvenile Bleeding . — 

Case 1. — A. S., a AAdiite 18-year-old girl, had episodes of metrorrhagia 
for tAvo years. Onset of period at 14 years of age and occurred every 
tAventy-eight days, lasting for four or fiAm days. A year and one-half 
ago curettage had been performed to check severe hemorrhage. Prior 
to consultation in clinic, patient bled for six Aveelis continuously. Gen- 
itals Avere normal. The endometrial biopsy shoAved a proliferative 
endometrium. Hormone determination: Estrogenic hormone 10 R.U. 
per day. Follicle-stimulating hormone Avas negative. 

♦Progesterol (Brand of pregneninolone) 1 tablet = 10 mg., was supplied through 
the kindness of Dr. Leo PIrk of Roche-Organon, Inc., Nutley, N. J. 
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Therapy: Three hundred milligrams of pregneninolone were given 
over a period of six days in daily doses of 50 mg. Bleeding stopped on 
the fifth day. Endometrial biopsy, done on the ninth day after 
therapy started, showed some degree of progestational alteration. Sub- 
sequently an oral dose of 240 mg. of pregneninolone, given during the 
second half of the cycle, established a regular menstrual cycle for the 
last six months. 



B. 

Fig. 1. — Case 2. R. H. (A) Previous periods every six to eight weeks for ten 
days. Now bleeding for three weeks from a proliferative endometrium. (R) 350 
rng. of pregneninoione given in seven days stopped bleeding. Biopsy on eighth day 
showed full progestational response of the endometrium. 
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Case 2. — (Fig. 1.) R. H,, IS-year-old white girl, had had irregular 
periods since her inenai’che at the age of 13 j^ears. Periods occurred 
eveiy six to eight weeks for ten days. Genitals Avere normal. Bleeding 
had been present for three Aveeks. Tlie endometrial biopsy shoAA^ed a 
proliferatiAm endometrium. Hoi'mone determination : Estrogenic hor- 
mone 18 R.U. per day. Follicle-stimulating hormone Avas negative. 

Therapy: Patient receiA'ed 50 mg. of pregneninolone daily OA’^er a 
period of seven days, totaling 350 mg. Biopsy on the eighth day shoAved 
full progestational response of the endometrium. Regular menstrual 
cycles Avere established through a period of four months AAuth 240 mg. 
pregneninolone given during the second half of the cycle. 

Case 3.— M. W., Aurgin, 14-year-old AA'hite girl, began to menstruate at 
12 yeai’s of age. The periods Avere regular in the beginning, occurring 
eveiy 24 days and lasting for fiA'e or six days. For the last three 
months, periods lasted tAAm AA'eeks folloAved liy staining for one Aveek. 
Genitals AA'ere normal. Hormone determination: Estrogenic hormone 
negatHe. Follicle-stimulating hormone Avas negatiA^e. No biopsy AA^as 
taken. 

Therapy: Patient received a total of 250 mg. of pregneninolone in 
daily doses of 50 mg. For the folloAving five months a menstrual cycle of 
tAventy-six days could be established Avith 260 mg. of pregneninolone 
given in divided doses during the second half of the cycle, the bleeding 
lasting for four days. 

Case 4. — L. S., 15-year-old AA'hite girl, virgin; menses started at 12 
years of age, occurring every 28 days and lasting for four or fiA'e days 
for one year, then amenorrheic for tAA'o years. She started to bleed pro- 
fusely for tAA'o Aveeks. She Avas A'ery anemic. Rectal examination: No 
pathology. Hormone determination: Estrogenic hormone 18 R.U. per 
day. Follicle-stimulating hormone AA'as iiegatiA'e. 

Therapy: Received daily 50 mg. of pregneninolone for scA'en days, 
totaling 350 mg. Bleeding stopped after five days. During the folloAA'- 
ing six months menstrual cycle occurred every thirty-five days and lasted 
four days Avithout any further medication. 

Case 5. — G. L., 18-year-old AA'hite girl. Periods had occurred CA'ery 
twenty-eight days, lasted five to six days, and Avere regular, hut for the 
last year they occurred every tAVO months and lasted for tAvo Aveeks. 
Genitals Avere normal. Hormone determination: Estrogenic hormone 
negative. Follicle-stimulating hormone Avas negative. The endometrial 
biopsy shoAved a proliferative endometrium. 

Therapy: Three hundred milligrams of pregneninolone Avere given for 
six days, daily dose 50 mg. The endometrial biopsy (taken eight days 
after therapy Avas started) shoAved some degree of progestational altera- 
tion. Bleeding stopped on the seventh day. FolloAA'ing this, patient re- 
ceived 260 mg. of pregneninolone during second half of cj'cle, AA'hereby, 
for the last seven months a cj'cle of tAA'enty-nine days AA'as established. 

Case 6. — F. S., 18-year-old colored girl. The onset of the menstrual 
period occurred at eleven years of age. Periods had been regular, oc- 
curring every tAventy-eight days, lasting four or five days. For last 
half year, periods had been irregailar, eA'ery four or five AA'eeks, lasting 
three Aveeks. Genitals Avere normal. Hormone determination: Es- 
trogenic hormone 20 R.U. per day. Follicle-stimulating hormone nega- 
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Ijressure determinations, all patients in whom the systolic pressure was 
140 mm. of mercury or more and the diastolic 90 or more. 

Table I 



CASES 

PATIENTS 

DEATHS 1 

DEATH RATE 

Toxemia without convulsions 

430 

377 


2% 

Toxemia with convulsions 

136 

134 

HKHI 

14% 

Totals 

566 

511 

1 28 1 

4.9% 


For the period under consideration there were 566 instances of hj’pertensive 
toxemia occurring in 511 patients. The toxemia had occurred more than once in 
the same patient in 55 instances, giving an incidence of recurrent toxemia of 10.7 
per cent. Of the 511 patients, 28 died during their stay in the hospital, a mortal- 
ity rate for the entire group of 4.9 per cent. Nine deaths (2 per cent) occurred 
in the nonconvulsive group, while 19 deaths (14 per cent) occurred in the con- 
vulsive group. Of the 483 patients who were discharged alive from the hospital, 
7 were found to have died subsequentlj'. Attempts at repeated follow-up exami- 
nations were successful in only 224 patients, a follow-up incidence of 47 per cent. 

Table II 


Patients discharged alive 

483 


Died since discharge 

7 


Patients not located 

252 

(53%) 

Number with follow-up examinations 

224 

(47%) 

Normal blood pressure at follow-up examinations 

120 

(53.5%) 

Hypertension at follow-up examinations 

104 

(46.5%) 


Of the 224 patients repeatedly re-examined, 104, or 46.5 per cent, had definite 
hypertension from one to thirteen j'ears after the toxemia. If it may be pre- 
sumed that this ratio is preserved in those who could not be re-examined, then it 
ma 3 ^ be concluded that a patient with toxemia has almost a 50 per cent chance of 
a subsequent persistent h 3 'pertension. Blood pressure determinations of a com- 
parable group after normal pregnancies and with similar age distribution revealed 
an incidence of h 3 ^pertension of 12 per cent, which is approximate!}' the average 
incidence of h 3 'pertension in the female during the reproductive period. So, it 
seems safe to assume that the toxemic pregnane}- must have pla 3 'ed a significant 
part in the high incidence of h 3 ’pertension found in the follow-up examinations. 

In an attempt to determine tvhat factors might be present to influ- 
ence the persistence of hypertension, the cases were tabulated and 
analyzed according to age, parity, convulsions, blood pressure levels at 
the time of the toxemia, and the severity of the toxemia. 


Table III. Age at Time of Toxemia as Factor in Residual Htpertexsiox 


AGE 1 

TOTAL EXAMINED 

HYPERTENSION 

PER CENT 

19 and below ■ 

62 

12 

19.4 

20 to 24 

53 

IS 

34 

25 to 29 

27 

15 

55.5 

30 to 34 

37 

23 

62.2 

35 to 39 

29 

23 

SO 

40 and over | 

16 

13 

81.3 


In Table III the iiatients are grouped into flve-A'ear age periods, and 
the findings clearly reveal an increased incidence of residual hj-per- 
tension as the age advances. Those patients who were less than twenty 
years of age at the time of their toxemia only had a 19 per cent inci- 
dence of hypertension ivhile those Avho were thirty-five jmars or more 
had an 80 per cent incidence. 


















1018 AJIEBICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

six weeks. Rectal examination: No pathology. Hormone determina- 
tion: Estrogenic hormone 16 R.U. per day. Follicle-stimulating hor- 
mone was negative. 

Therapy: Patient received 350 mg. of pregneninolone in divided 
doses over a period of seven days. Bleeding did not stop and was al- 
lowed to continue for four days. Twenty-five milligrams of corpus 
luteum hormone were given by injection which stopped bleeding after 
forty-eight hours. Since then 6 normal periods could be established 
with 350 mg. of pregneninolone given during the second half of the 
cycle. 

Maturity Bleeding . — 

Case 12. — D. E., 28-3'-ear-old white patient, had been married eight 
years and had never become pregnant. Onset of period occurred at 
fourteen years of age, and recurred every twenty-eight days, lasting 
four or five days. Periods Avere completely irregular for three years, 
alternating between amenorrhea and profuse bleeding. She has been 
bleeding for six weeks. Genitals: No pathology. Hormone determina- 
tion: Estrogenic hormone negative. Follicle-stimulating hormone Avas 
negative. The endometrial biopsy shoAved a cystic and glandular hyper- 
plasia. 

Therapy: Patient received 350 mg. of pregneninolone in divided 
doses over a period of seven days. Bleeding stopped on sixth day. 
Endometrial biopsy ten days later shoAved some progestational altera- 
tion. Normal cycles for four months could be maintained AAdth 260 mg. 
given in the second half of the cycle. Biopsies revealed that bleeding 
occurred from a very early secretory endometrium. 

Case 13. — A. G., 24-year-old AAdiite patient. The onset of the men- 
strual period began at 13 years of age, occurred every thirty-tAvo days 
and lasted four or five days. For the last four months patient had 
bled for ten days folloAved by staining for tAvelve days. Genitals were 
normal. Hormone determination: Estrogenic hormone negative. Fol- 
licle-stimulating hormone Avas negative. The endometrial biopsy shoAved 
a cystic and glandular hyperplasia. 

Therapy: Patient received for seven days 50 mg. of pregneninolone, 
totaling 350 mg. Biopsy on the tenth daj'' revealed a proliferative 
endometrium. For the next three months, patient received 200 mg. 
orally in the second half of the cycle. Biopsies revealed some degree of 
progestational alteration. 

Case 14. — F. H., 35-year-old Avhite patient. The menstrual period 
began at fourteen years of age, occurred every tAventy-eight days, 
and lasted four or five days. Since her last pregnancy, starting Avith the 
first period, 6 Aveeks post partum, patient bled continuously for seven 
weelis. Genitals Avere normal. Hormone determination: Estrogenic 
hormone negative. Follicle-stimulating hormone was negative. The 
endometrial biopsy showed a cystic and glandular hyperplasia. 

Therapy: Patient received 280 mg. of pregneninolone over a period 
of seven days in daily doses of 40 mg. Bleeding stopped on fifth day. 
Biopsy on ninth day revealed a proliferative endometrium. For the 
last four months a thirty-tAvo-day normal menstrual cycle could be 
maintained with 280 mg. of pregneninolone. Biopsies taken premen- 
strually showed an early secretory endometrium. 
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tive. The endometrial biops j’’ showed a cystic and glandular h 3 T)er- 
plasia. 

Therapy: Patient received 350 mg. of pregneninolone in divided 
doses over a period of seven days. Bleeding stopped on the sixth day. 
The endometrial biopsy showed, on the twelfth day, a proliferative 
endometrium. With 260 mg. of pregneninolone a menstrual cycle of 
five Aveeks could be established. 

Case 7. — Sp., 17-year-old Avhite virgin. ]\Ienstriial periods began 
at fifteen years of age, occurring every thirty-six to forty days and last- 
ing three days. For last four months periods occurred every tAventy- 
three days, lasting tAA’^eh'e days. Rectal examination; No pathology. 
Hormone determination : Estrogenic hormone negative. Follicle-stimu- 
lating hormone Avas negative. No biopsy. 

Therapy: Patient received 300 mg. of pregneninolone in diAuded doses 
for six days. Bleeding stopped on the fourth day. Normal cycle has 
continued for three months Avithout therapy. Regular. • 

Case 8. — R. W., 14-year-old Avhite virgin. Her first period Avas a con- 
tinuous bleeding for six Aveeks. Rectal examination; No pathology. 
Hormone determination ; Estrogenic hormone 14 R.U. per day. Follicle- 
stimulating hormone Avas negative. 

Therapy: Patient received 350 mg. of pregneninolone in divided doses 
over a period of seven days. Bleeding stopped on the fifth day. She 
had her second regular period Avith 240 mg. of pregneninolone given 
during second half of ej^cle. 

Case 9. — M. W., 17-year-old AAdiite virgin. First period started AA^hen 
patient Avas 16 years; then complete amenorrhea until four Aveeks ago 
Avhen she started to menstruate Avhich has continued until present time. 
Rectal examination; No pathology. Hormone determination: Es- 
trogenic hormone 20 R.U. per day. Follicle-stimulating hormone Avas 
negative. 

Therapy: Patient received 350 mg. of pregneninolone in divided 
doses over a period of seven days. Oral therapy did not influence bleed- 
ing and on account of severe anemia (hemoglobin 40 per cent) corpus 
luteum hormone total of 40 mg. in 2 doses Avas given by injection, AA'^hich 
stopped bleeding in seventy-tAvo hours. Further menstrual periods 
could be obtained Avith oral pregneninolone medication, 350 mg. during 
the second half of cycle. 

Case 10. — J. St., 13-year-old AAdiite virgin. First menstrual period 
started three weeks ago, and patient is still bleeding. Rectal examina- 
tion; No pathology. Hormone determination; Estrogenic hormone 
8 R.U. per day. Follicle-stimulating hormone Avas negatNe. 

Therapy: Patient received 100 mg. of pregneninolone daily over a 
period of three days AAuthout any effect on the bleedina:. General con- 
dition poor. (Hemoglobin 45 per cent.) She received 50 mg. of corpus 
luteum hormone by injection Avhich stopped bleeding after last injection. 
Five normal periods Avere established since then by oral pregneninolone 
therapy, 350 mg. during second half of cycle. 

Case 11. — L. B., 15-year-old colored virgin. The onset of menstrual 
periods occurred at 13 years of age. She had tAA^o normal periods and 
became amenorrheic for tAventy-one months. Patient is bleeding noAV for 
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taken on the fourteenth day showed a secretory endometrium. She had 
regular periods every thirty-two days for seven days for the last five 
months, with 280 mg. of pregneninolone given during the second half 
of cycle. Several premenstrual biopsies revealed secretory endometrium. 



B. 

Fip. 2. — Case 18. H. G. (A) The menstrual periods began at 15 years of age, oc- 
curred every thirty-two days and lasted for five or six days. For one year mem 
strual period every eight weeks ; actual bleeding for three weeks. Now bleeding from 
a proliferative endometrium. Three hundred and fifty milligrams of 
in seven days stopped bleeding on tenth day. (B) Biopsy on fourteenth day showed 
secretory endometriuni. 
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Case 15. — L. C., 32-year-old white patient. The menstrual period 
began at age of fourteen years, occurred every twenty-six to twenty- 
eight days, and lasted five days. She had spontaneous deliveries in 
1932 and 1939. Following the last delivery in 1940, she had two normal 
periods, twenty-eight days apart. Her third period post-partum lasted 
for three weeks. The endometrial biopsy showed a cystic and glandular 
hyperplasia. Hormone determination: Estrogenic hormone 8 R.U. 
per day. Follicle-stimulating hormone was negative. 

Therapy: Fifty milligrams of pregneninolone were given daily for 
seven days, totaling 350 mg. Bleeding stopped after sis days of ther- 
apy. Biopsy taken on the tenth day showed a proliferative endometrium. 
A twenty-eight-day cycle could be obtained for four months with 240 
mg. of pregneninolone given in the second half of the cycle. Biopsies 
taken premenstruaUy showed some progestational alteration. 

Case 16. — E. L., 24-year-old colored patient. Onset of period oc- 
curred at twelve years of age. Period from the beginning was irregu- 
lar. She was amenorrheie up to six months. Since patient was mar- 
ried, four years ago, periods have occurred every thirty-two to thirty- 
six days, lasting five days. She has never been pregnant. For last half 
year, menstrual bleeding has occurred for twelve days followed by stain- 
ing for another 14 days. The endometrial biopsy showed a proliferative 
endometrium. Hormone determination: Estrogenic hormone negative. 
FoUicle-stimulating hormone was negative. 

Therapy: Fifty milligrams of pregneninolone were given for six 
days, totaling 300 mg. Bleeding stopped after five days. Biopsy taken 
on the eighth day showed early progestational phase. Endometrial 
biopsies taken premenstruaUy for six months showed full progestational 
development. 

Case 17. — B. W., 26-year-old white patient. The menstrual period 
began at the age of thirteen, occurred every twenty-eight days and lasted 
four or five days. She menstruated regularly until she had a child 
early in 1940. The first menstrual period after the delivery lasted for 
two weeks, with profuse bleeding ; then she menstruated every eighteen 
days for two weeks. The endometrial biopsy showed an early secretory 
endometrium. Hormone determination: Estrogenic hormone 18 R.U. 
per day. Follicle-stimulating hormone was negative. 

Therapy: Forty milligrams of pregneninolone were given for a period 
of seven days, totaling 280 mg. Bleeding stopped on the ninth day. 
Biopsy taken on the twelfth day showed a secretory endometrium. 
With a monthly dose of 250 mg. of pregneninolone a regular 30-day 
cycle could be established for the foUowing 5 months. Several pre- 
menstrual biopsies taken showed a secretory endometrium. 

Case 18. — (Fig. 2.) H. C., 23-year-old white girl. The menstrual 
period began at fifteen years of age, occurred every thirty-two days, 
and lasted for five or six days. For one year, menstrual periods oc- 
curred every eight weeks; actual bleeding for three weelis. The endo- 
metrial biopsy showed a proliferative endometrium. Hormone de- 
termination: Estrogenic hormone 8 R.U. per day. FoUicle-stimulating 
hormone was negative. 

Therapy: Fifty miUigrams of pregneninolone were given for seven 
days, totaling 350 mg. Bleeding stopped on the tenth day. Biopsy 
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2. The bleeding factors seem to be vascular within the endometrium 
and not dependent upon the histologic type of the endometrium. 

3. Functional uterine bleeding can be controlled by oral use of 
pregneninolone, the effective dose ranging between 280 and 350 mg. 
given in daily doses of 50 mg. 

4. From 6 to 7 times the amount of pregneninolone by weight is re- 
quired orally as compared with progesterone when given by injection. 

5. Three patients with juvenile bleeding did not respond to oral 
therapy and received from 25 to 50 I.U. of corpus luteum hormone by 
injection, which stopped the bleeding in from 48 to 72 hours. 

6. Two cases showed complete progestational changes of the endo- 
metrium. 

7. Normal menstrual ej’-ele can be maintained with smaller doses 
(200 to 240 mg.) when given in the second half of the cycle. 

8. Further studies are necessary to evaluate the minimum dosage for 
controlling the bleeding and the maintenance of a regular menstrual 
cycle. 

I am indebted to Dr. Benjamin P. “Watson, Director, Department of Obstetrics 
and Gynecology, Sloane Hospital for Women, for constant encouragement and advice, 
and for his placing the material of the Sloane Hospital for Women and the Vander- 
bilt Clinic at my disposal. 
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Macknight, Ella: Almost Complete Occlusion of the Vaginal Orifice Following 
Childbirth, Med. J. Australia 2: 699, 1940. 

The author reports a case of almost complete occlusion of the introitus due 
to formation of a septum bj^ adhesions of both labia minora. The septum varied 
between one-fourth and one-half inch in thickness. It developed after the birth 
of a premature (8 mo.) baby eighteen months previously. Coitus was impossible, 
but menstruation had been normal. There was no difficulty with micturition. 

William Berman 



WIESBADER: FUNCTIONAL UTERINE BLEEDING 


1021 


Case 19. — ^]\I. B., 32-year-old white girl. The menstrual period be- 
gan at 15 years of age, occurred every twenty-three days, and lasted 
for four days. Her first 3 periods after her last delivery lasted for two 
weeks. Patient has been bleeding profusely for three weeks. Genitals 
were normal. Hormone determination; Estrogenic hormone 8 E.U. 
per day. Follicle-stimulating hormone was negative. The endometrial 
biopsy showed a cystie and glandular hjyjerplasia. 

Therapy: Patient received 350 mg. of pregneninolone over a period 
of seven days in daily doses of 50 mg. Bleeding stopped on the tenth 
day. Biopsy on the twelfth day revealed a proliferative endometrium. 
For the last six months a normal menstrual cycle could be maintained 
with 220 mg. of pregneninolone. Biopsies taken premenstrually showed 
an eaidy secretory endometrium. 

Case 20. — ^L. R., 20-year-old white girl. Her menstrual period be- 
gan at 14 years, occurred every twenty-six days, and lasted for four 
or five days. For the last two years, periods occurred every five or six 
weeks; she has been bleeding continuously for seven Aveeks. Genitals 
AA'ere normal. Hormone determination : Estrogenic hormone 16 E.U. per 
day. Follicle-stimulating hormone was negative. The endometrial biopsy 
showed a proliferative endometrium. 

Therapy: Fifty milligrams of pregneninolone for a period of seven 
days; totaling 350 mg. Bleeding stopped on the twelfth day. Biopsy 
taken on the thirteenth day showed an early secretory endometrium. 
With a monthly dose of 240 mg. of pregneninolone a regular tAventy- 
eight-day cycle could be established for the last four months. Several 
premenstrual biopsies shoAved a secretory endometrium. 

COMMENT 

Pregneninolone aa^s very aa'cII tolerated by all our patients. The 
highest daily dose AA'as 50 mg., totaling up to 350 mg. over a period of 
seven days; only one patient received 100 mg. daily for three days, 
totaling up to 300 mg. In 13 cases endometi’ial biopsies AA^ere obtained. 
The first biopsy Avas ahvays taken before treatment Avas started, the 
second biopsy after therapy Avas effectwe and further biopsies for seA’^eral 
months ahvays from three to five days premenstrually. Biopsies taken 
before treatment Avas started shoAved in 6 eases proliferative endo- 
metrium, in 6 cases cystic and glandular hyperplasia, and in one case 
early secretory endometrium. Biopsies taken from eight to fourteen 
days after treatment had started, shoAA'ed in 5 cases some degree of 
progestational endometrium, in 3 eases a generalized progestational 
response of the endometrium and in 5 eases a proliferative endometrium. 
Three cases of .iuvenile bleeding did not respond to oral therapy and re- 
ceived from 25 to 50 I.U. corpus luteum hormone by injection, Avhieh 
stopped bleeding from 48 to 72 hours after the injections Avere given. 
Regular menstrual cycles could be established Avith reduced medication, 
200 to 240 mg. Avhen giA^en orally in the second half of the cycle. 

CONCLUSIONS 

1. Functional uterine bleeding may be due to a relationship betAveen 
hormones and structural changes in the endometrial A'ascular supply. 
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unless there is superimposed upon it the high contractions of corpus 
luteum influence. One may conclude, therefore, that two conditions 
are usually present in primary dysmenorrhea; namely, tetany plus 
high amplitude contractions. 

TECHNICAL PROCEDURE 

Fifteen patients who suffered severely with each menses and in whom 
no pelvic pathology could he demonstrated were chosen for this study. 
Their ages varied from sixteen to twenty-six; the average age was 
twenty-one. Nine were nulliparas. Nine were married and 4 were 



Fig. 1. — The distended halloon connected through a closed water system to the 
mechanical ink recorder. The electric kymograph is equipped with a timer. 

virgins. All of tlie patients menstruated on cycles from twenty-four 
to thirty-two days. Their cooperation was obtained explaining to 
them that the procedure was an attempt to find the cause of their 
dysmenorrhea. 

A small condom balloon attached to a flexible metal cannula was 
placed in the uterine cavity after dilating the cervix with a very small 
uterine sound. This may be accomplished with a minimum amount of 
discomfort to the patient. The cannula is connected by a rubber tube 
to a mechanical ink writer which responds through a delicate system 
of levers to small variations in the intrauterine pressure. The system 
is filled with water which transmits directly the pressure changes in the 



UTERINE CONTRACTIONS IN DYSMENORRHEA 

William Bickers, M.D., Richmond, Va. 

S EVERE, intermittent, eramplike pain associated witli the menses is 
the most common cause of disabilitj’^ among young women. An 
eastern college for women reports 10 per cent of its absentee days as 
caused by painful menstruation. The Medical Department of one of 
our large industries reports that dysmenorrhea costs its company $20,000 
annually. 

The clinical picture is well knoivn to every practitioner. A young 
woman, usually under twent 3 ^-five jmars of age, comes to the doctor’s 
office seeking his scientific advice for the alleviation of a condition which 
numerous highly advertised proprietary drugs have failed to relieve. 
She gives a history of acute, spasmodic pain with the menses which 
usually dates from puberty. Pelvic examination reveals no pathology. 
This is the primary type of dysmenorrhea. There is a second group, 
small in number, and usually in the fourth decade of life, who have 
fibroids, endometriosis, pelvic inflammatory disease, uterine polyp, or 
some other pathology to explain the acquired dysmenorrhea. This is 
the secondary type. The first and more important group has a physio- 
logic dysfunction toward which this study is directed. The effect of 
several commonly used drugs upon this abnormal physiology is also 
investigated. 

PATHOLOGIC PHYSIOLOGY 

The pain of dysmenorrhea arises from the intermittent contractions 
of the mj’-ometrium. Normal contractions of muscle fibers produce no 
pain; while in the absence of adequate blood supply, these contractions 
become acutely painful. It cannot be demonstrated that the dysmenor- 
rheie uterus is anj’- less well supplied with blood than the nonpainful 
menstruating uterus. However, this study does demonstrate the pres- 
ence of tetany in dysmenorrhea as contrasted with the atony seen in 
the nonpainful menstrual contractions. This tetany may interfere with 
normal oxygenation of the myometrium. The high contractions nor- 
mally present during menstruation maj'’ then cause pain. The pathologic 
physiology may be comparable to that of angina pectoris and that which 
occurs when the muscles of the forearm are exercised after a tourniquet 
has been applied.® 

It has been shown in previous studies that uterine contractions during 
menstruation in a normal ovulatory cjmle are characterixed by rela- 
tively high amplitude, low frequency, and marked absence of tetany. 
The absence of tetany permits the uterus to relax between contractions, 
thus improving its blood supply and the contractions are painless. 
High amplitude contractions produce no pain, provided there is ade- 
quate relaxation. Conversely, there is no pain associated -with tetany 
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tractions are low in amplitude, rapid, and somewhat tetanic (Fig. 2). 
These contractions are characteristic of unopposed estrogen influence. 
During the luteal phase (postovulatory), the contractions assume a 
much higher amplitude, lower frequency, and tetany is abolished. This 
is the progesterone influence. Seven tracings were taken in this group 
while the patient was menstruating. Tliese nonpainful menstrual con- 
tractions show a complete absence of tetany. With this type of motility 
during menstruation, no pain is experienced (Fig. 2). The writing 
point returns to the base line after each contraction, showing complete 
relaxation of the uterus. These patterns of uterine motility have now 
been observed by several investigators. They are consistent and may be 
accepted as the true picture of uterine contractility in the normal ovula- 
tory cycle. 


DY5MENOB12HEA 



Fig-. 3. — The premenstrual contractions have a relatively high amplitude, each con- 
traction returns to the base line, and there is no tetany. The menstruating contrac- 
tions are similar except they do not return to the base line because the uterus is 
tetanic. 


MOTiqiTY IN PAINFUL MENSTRUATION 

In each of the 15 cases studied, a normal ovulatory cycle was found. 
The presence of a corpus luteum was evidenced by the high amplitude, 
low frequenej'^ contractions seen only when the uterus is under proges- 
terone influence. The presence of a corpus luteum was further demon- 
strated by flnding a secretory endometrium during the premenstrual 
phase in all cases. Tracings taken during the premenstrual phase on 
these patients with dysmenorrhea showed the usual high amplitude, 
low frequency, atonic type of contraction (Fig. 3). However, the trac- 
ings which were taken during menstruation on these cases, usually on 
the flrst day and while the patient was experiencing her most severe 
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balloon to the mechanical recorder. This has been found to be more 
efficient than air, because the compressibility of air may introduce some 
error. The writing* point connected to the mechanical recorder writes 
the tracings of uterine contractions upon a revolving kymograph (Fig. 
1 ). 

At least two tracings were made on each patient, one during the late 
luteal or premenstrual phase and the other while the patient was actually 
menstruating and experiencing her dysmenorrhea. The tracings were 
permitted to run for at least thirty minutes. When a drug was admin- 
istered, adequate time was allowed to observe its effect. Objections to 
this technique have been raised on the grounds that a foreign body dis- 
tending the uterus would alter the normal patterns of uterine motility. 

NON - PAINFUL MENSTRUATION 


Pre ~ menstrual 

Menstruating 

A.U.B. 

> 

C.U.W 


R.tvt.M. 


RUC. 



■ - t 1 1 - _ t . ■ _ . 1 _ _i- -t- — - ■ 1 — • - — «- 


Pig. 2. — ^The premenstrual contractions have a relatively high amplitude. Each 
contraction returns to the base line, showing the absence of tetany. The menstruating 
contractions are similar and painless. 


Considerable experience has shown that the tracings give an accurate 
picture of uterine contractility for the time of the cycle at which they 
are taken. The results on the same case at different phases of the 
cycle, and also in different patients are comparable when the technical 
procedure is the same in all experiments. Furthermore, the intrinsic 
pattern of motility is always brought out and cannot be altered liy 
variations in pressure. For this study, the pressure in the system was 
kept between 30 and 50 mm. of mercury, so that the tracings could be 
fairly compared. 

MOTILITY IN NONPAINFUL JIENSTRUATION 

A number of patients with normal, nonpainful menstruation have been 
studied. The pattern of uterine motility in these cases has been pre- 
viously reported.^ During the follicular phase (pre-ovulatory), the con- 
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Table TV. Parity as Factor in Eesidual Hypertension 



1 TOTAL j 

HWERTBNSION 

PER CENT 

Primipara at time of toxemia 


30 

26.5 

Multipara at time of toxemia 


74 

66.5 


When the cases are divided into parities regardless of age, it is 
found that the incidence of residual hypertension after toxemia with 
the first pregnancy is 26 per cent, while after multiparous pregnancies, 
the incidence is 66 per cent. It is obvious, of course, that the primip- 
arous individual is usually in the younger age groups, so that the fac- 
tors of age and parity operate inseparably. All the multiparous indi- 
viduals are grouped together, as there seemed to be no appreciable 
differences for the various parities, and when subdivided, the indi- 
Addual groups were too small to be significant. 


Table V. Type of Toxemia 



NO. 

HYPERTENSION 

PER CENT 

Mild pre-eclamptic 

48 

26 

54 

Severe pre-eclamptic 

117 

55 

47 

Chronic nephritis 

4 

4 

100 

Essential hypertension 

5 

5 

100 

Total noneonvulsive 

174 

90 

51.7 

Mild eclampsia 

34 

9 

26 

Severe eclampsia 

16 

5 

31 

Total convulsive 

50 

14 

28 


In Table V the re-examined patients are grouped on the basis of the 
type of toxemia which occurred. Except for the 9 instances of pre- 
viously recognized nephritis and essential hypertension, the type of 
toxemia seems of no particular significance in regard to subsequent 
hypertension. There is no appreciable difference in the incidence fol- 
lowing mild or seAmre pre-eclamptic toxemia, nor is there any signifi- 
cant difference in the incidence betAveen mild and severe eclampsia. 
Hypertension occurs subsequent to a nonconAuilsive toxemia almost tAviee 
as frequently as after a conAmlsive toxemia. Eclampsia, hoAveA'^er, oc- 
curs most frequently in the younger age groups, and in primiparas, 
and has, of course, a higher death rate, so undoubtedly the factors of 
age, parity, and the higher death rate at the time of the acute illness 
account in some degree for the higher incidence of residual hyperten- 
sion after a noneonvulsive toxemia. In general, the severity of the 
toxemia plays no appreciable part in the frequency of later hyperten- 
sion, and is of no particular significance in attempting to prognosticate 
the occurrence of later hypertensive phenomena. 

The relationship between the systolic blood pressure at the time of 
admission to the Hospital for the toxemia and the later hypertension 
is shoAvn in Table VI. In general, the higher the systolic pressure at 
the time of the toxemia the greater are the chances of residual hyper- 
tension. Whereas Avith systolic pressures less than 180, about one- 
third are folloAved by hypertension, about one-half are folloAved by 
hypertension Avhen the systolic pressure is betAveen 180 and 220, and 
about three-fourths Avhen the original pressure Avas betAveen 220 and 























BICKERS: UTERINE CONTRACTIONS IN DYSMENORRHEA 


1027 


pain, showed a marked degree of tetany with the usual high amplitude 
contractions superimposed upon it (Fig. 3). This must be the typical 
pattern of uterine motility in dysmenorrhea because it was present in 
13 of the 15 cases studied. Tetany was never seen in the nonpainful 
menstrual contractions. Contractions are similar in both groups, except 
for the tetany in the latter. In this group, not a single contraction 
ever returned to the base line, wliile in the nonpainful group aU con- 
tractions returned either to the base line or below it. For the two 
patients ivlio experienced typical dysmenorrhea, but who had a normal 
atonic type of contraction, there is no satisfactory explanation. 


O^UG-5 DYSMEMO^^HEA 

( MENSTEUATINGI 



Adrsna.Vin. ^2. c.c. &.c. 


Alcohol ( oral ) 


CagfLucona-te (iOc.c. of 10% sol. iv. ) 
4- 


Morphine g(r. 'L/A- s.c. 



-J » i « 


Fig. 4. — ^Atropine, ephedrine, adrenalin, alcohol, and calcium gluconate do not alter 
the contractions. Morphine abolishes tetany and diminishes the amplitude of each con- 
traction. 


EFFECT OF DRUGS ON MOTILITY IN PAINFUL MENSTRUATION 

1. Atropine . — This drug has been frequently used on the theory that 
uterine cramps result from parasympathetic nerve stimulation. Atro- 
pine inhibits the parasympathetic nerve endings and thus should inhibit 
the contractions. Tracings were taken on three menstruating uteri 
after 1/100 gr. of atropine sulfate, subcutaneously had been given. No 
effect upon uterine motility could be demonstrated and there was no 
relief from pain (Fig. 4). 

2. Ephech'ine . — Two patients received ephedrine sulfate, % gr. t.i.d., 
for two days prior to the menses and on the first day of menstruation 
when the tracing was taken. Conti-actions were not altered in ampli- 
tude or frequencj’’, nor was there any diminution of tetany. Pain was 
not relieved (Fig. 4). 

3. AdrenSin . — On the assumption that sympathicomimetic drugs in- 
hibit uterine contractions, the use of adrenalin has been advocated in 
dysmenorrhea. The effect of % c.c. (1-1000) subcutaneously in four 
patients was studied. Some diminution in tetany was observed, the 
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amplitude of contractions continued to be Mgh, but did not return to 
the base line. Pain was not relieved (Pig. 4). 

4. Morphine . — It is well known that morphine relieves the pain of 
dysmenorrhea. To determine whether this was only an effect upon the 
central nervous system, or whether it actually inhibited uterine con- 
tractions, 1/4 gr. of morphine was given subcutaneously to four patients. 
Within ten minutes the amplitude and rate of contractions were dim- 
inished, tetany abolished, and pain relieved (Fig. 4). 

5. Alcohol . — Whiskey is a time-honored remedy for menstrual cramps. 
Two ounces of whiskey were given to each of three patients, all of whom 
said their pain was much relieved within thirty minutes. Tracings 
taken after thirty minutes showed no effect upon amplitude, rate, . or 
tetany. Perhaps the vasodilating effect of alcohol may improve the rela- 
tive ischemia of the myometrium (Pig. 4). 

HORMONES IN DYSMENORRHEA 


'E.E.V. April Menses Severe pain 



ILEY. May Menses ^ After 200,000 l.u. Amniot-m 

In first half of cycle — • A days’ early " No pain 


C.E.V. June Menses After 30 mg. ProLuiron 
In last half of cycle Severe pain 



i2.EY. du-ly Menses After 100 mg. Ore-ton 
'm las-t half of cycle 



1 I I I I I ' I 1 1 1 1 1 1 1 1 1 — 

Pig. 5. — Estrogen in the form of amniotin prevented ovulation, and the menstrual 
contractions are lorr in amplitude because progesterone is absent. Progesterone in the 
form of proluton and testosterone in the form of oreton do not affect the pattern of 
uterine contractions. 


6. Calcium Gluconate . — Ten cubic centimeters of 10 per cent solution 
of calcium gluconate were injected intravenously into one patient. There 
was no effect upon amplitude, rate, or tetany, and no relief from pain 
(Pig. 4). 

EFFECT OF HORMONES ON MOTILITY IN PAINFUL MENSTRUATION 

1. Estrogen . — It has been observed by other investigators and con- 
firmed by this study that dysmenorrhea occurs only .with the high ampli- 
tude contractions of progesterone influence. Painful menstruation does 
not occur in the anovulatory cycle. Large amounts of estrogen given 
during the first half of the cycle inhibit the gonadotropic hormone of 
the anterior pituitary to the point \\diere follicle rupture and luteiniza- 
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tion are prevented. In those cases where ovulation is not prevented, 
the luteinizing gonadotropin may be inhibited to the point where pro- 
gesterone influence will be minimized and uterine contractions will have 
a lower amplitude. Two patients were each given 200,000 I.U. of 
estrogen (amniotin) in the follicular phase of the cycle. Ovulation did 
not occur as evidenced by the persistent proliferative endometrium, and 
the tracings during menstruation showed the low amplitude, high fre- 
quency type characteristic of estrogen dominance. In the absence of 
high amplitude contractions, no pain was experienced (Fig. 5). 

2. Progesterone . — Since Reynolds reported the inhibitory action of 
progesterone on the myometrium, this hormone has appeared to provide 
logical therapy for dysmenorrhea.^ It has already’- been shown, how- 
ever, that this hormone is responsible for the high amplitude contractions 
which are always present in the luteal phase of the cycle. In nonpain- 
ful menstruation, progesterone also abolishes the tetany caused by estro- 
gen. This tetany recurs in the d^’^smenorrheic tracings and the logical 
therapy, therefore, would seem to be the artificial administration of 
the hormone. Two patients each received 30 mg. of sjmthetie proges- 
terone in the latter half of their cycle. High amplitude contractions 
persisted, there was no diminution of tetany, and no relief from pain. 
This observation increases our confusion regarding hormone therapy in 
general. I do not Imow why progesterone will inhibit uterine motility in 
vitro and apparently increases the force of uterine contractions in vivo. 
Why does progesterone abolish tetany in vitro, but in relatively large 
doses apparently does not affect it in vivo? Our increasing knowledge 
of the metabolism of progesterone may soon explain this apparent in- 
consistency (Fig, 5). 

3. Testosterone . — This hormone is said to have a direct inhibitorj’- 
influence upon the myometrium. One hundred miligrams of testos- 
terone propionate were given to one patient during the latter half of 
her cycle. The tracing shows no effect upon the amplitude, rate, or 
tetany. Pain was not relieved (Fig. 5). 

COMMENT 

Rational therapy for dysmenorrhea must be directed toward the 
pathologic physiology of the uterine contractions. To say that the pain 
is psychogenic, or that certain individuals have a low threshold adds 
nothing to our Imowledge of the condition. Furthermore, it is true that 
the contractions during painfrd menstruation have a tetany not present 
in the normal group. Wilson and Kurzrok have recently reported a 
similar study in which they conclude that the uterine contractions in 
dysmenorrhea are not different from those seen in the normallj^ men- 
struating uterus.- With this conclusion I cannot concur. In 13 of my 15 
patients, a marked degree of tetany was observed -with superimposed liigh 
amplitude contractions. In the nonpainful menstruating uterus, the high 
ampRtude, luteal type of contractions is always seen, but never asso- 
ciated with tetany. The question which will immediately come to the 
mind of an investigator in this field is how one can determine the base 
line from which to measure the degree of tetany, klost uteri become 
spastic upon introduction of the balloon, but this artificially induced 
tetany relaxes after several minutes. All of the tracings in this study 
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were done at least fifteen minutes after the introduction of the balloon. 
In all eases morphine, gr. was given at the end of the experiment, 
fifteen minutes allowed to elapse, and the tracing again taken. This was 
done in order to establish the base line for each uterus. In the 7 cases 
of nonpainful menstruation, the relaxing effect of morphine did not 
greatly alter the base line to which each contraction returned. However, 
in the dysmenorrheic uteri the writing point dropped from % to 
cm. below the lowest point of uterine contraction after giving gr. 
of morphine (Fig. 4). This demonstrates rather conclusively that the 
dysmenorrheic uterus is a tetanic uterus. 

SUMMARY 

1. Dysmenorrhea occurs in the presence of high amplitude contrac- 
tions superimposed upon tetany. 

2. High amplitude contractions occur only in the presence of a corpus 
luteum. It follows therefore, that dysmenorrhea occurs only in the 
ovulatory cycle. 

3. Atropine, ephedrine, adrenalin, and calcium gluconate do not alter 
uterine motility in dysmenorrhea and give no pain relief. 

4. Alcohol does not alter uterine motility, but appears to diminish the 
pain through its effect either upon the nervous system or by its vaso- 
dilating effect upon the arterioles of the myometrium. 

5. Morphine diminishes the amplitude of the contractions, abolishes 
tetany, and relieves the pain. 

6. Estrogen in the first half of the cycle in large doses may either 
prevent ovulation or inhibit the luteinizing hormone of the anterior 
pituitary, thereby curtailing the progesterone effect on the uterus. 
Since high amplitude contractions occur only with progesterone, these 
are eliminated and pain relieved. 

7. Progesterone administered subcutaneously does not change the con- 
tractions during menstruation in the ovulatory cycle and gives no pain 
relief. 

8. Testosterone has no effect upon the menstrual contractions in the 
ovulatory cycle and gives no pain relief. 
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Ban, B. K., Aiyar, A. A,, and Mathew, T. V.: Quintuplets. A Becord of a Pre- 
mature Delivery, Brit. M. J. 1: 127, 1940. 

A case of monozygotic quintuplets is reported. The fetuses were expelled during 
the sixth month of gestation and were attached by five separate umbilical cords to 
a single placenta wliich revealed one chorion and five amniotic sacs. 

The infants, which averaged 14.0 cm. crown-rump length, died a few minutes 
after birth. 


Fred L. Adair and Bay Young 
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POSTABORTAL TETANUS 

A Rkvikw of the Literature, and a Report of 14 Additional Cases 

B. Bernard Weinstein, M.S., M.D., and W. D. Beacham, M.D., 

New Orleans, La. 

(From the Departments of Gross Anatomy and of Gynecology, Tulane University ; 
The Tulane Gynecological Service, Charity Sospital, and the Torino Infirmary) 

P OSTABORTAL tetanus as an entity has been well established by the 
work of Chantemesse and Widal,^ Heyse,^ Riibeska,® and oth- 
ers,^’ who were able to isolate the causative organism from uterine 
discharges. It is of infrequent occurrence and has occasioned but minor 
notice in even such an excellent work as Taussig.'*® 

In 1898, at the Congress of Gynecology and Obstetrics at Marseilles, 
Sepet® reported 125 eases of puerperal tetanus (48 postabortal). 
Schneider^ was able to collect only 109 cases from the literature, 'to 
which he added two of his o'wn (1925). While those who refer to the 
previous literature at all, cite Schneider’s series, there are scant refer- 
ences to Sepet’s splendid report. Schneider’s survey focused attention 
upon postabortal tetanus, and his paper was followed by the reports of 
Auvray,® Houel, Lesini and Morand,^ Chalier and Rousset,® Byrne,® 
Heboid,^® Mattson and Starkey,*^ Laffont, Ezes, and Mereaur,^® 
Martinez,^® Arnaudet,*-^ Sieard,^® Duvoir and associates,^® Valenti,®-^ 
Janbon and associates,^® Bernardbeig,*^® Warembourg and associates,®® 
Kernbach and Dachnoviei,®^ de Rougemont and Clavel,®® Rossi,®® and 
Petersen.®* More recently eases have been reported by Komaromy,®® 
Harteman,®® Desbonnets,®^ Breborowicz,®® Blondin,®® Turries and asso- 
ciates,®® Perron and Torlet,®* Menendez,®® Ximeno,®® de Barros,®* Goyer 
and Bernard,®® and Goyer®® and more recently that of Bush®^ (see Table 
I) . It is interesting to note that of these only four reports®’ ®®’ ®’^ have 
appeared in English. The majority of the reports have originated on 
the continent, and are chiefly French and German. One notes with in- 
terest that no coUeeted series has appeared from India, where Knight®® 
has indicated conditions for the occurrence of post-partum tetanus 
would seem to be ideal. 

We became interested in postabortal tetanus by the recent occurrence 
in and recovery of a patient (Case 6) on the Tulane Gjmecological 
Service at Charity Hospital and were able to collect 13 additional cases 
from the services at Touro Infirmary and Charity Hospital. We feel 
that such a large local series tends to show that the condition is prob- 
ably more common than the literature indicates. 

CASE REPORTS 

Case 1. — C. H. (No. S363), married, negress, 22 shears of age, was ad- 
mitted to the emergency room on Mar. 14, 1926 at 4 -.50 p.m., in convul- 
sions. A history of criminal abortion ten days previously, and physical 
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Table I 


AUTHOR 

NO. OP CASES 

NO. 

RECOA'ERED 

MORTALITY 

% 

Schneider-* 

in 


91 

Auvrays 

2 

2 


Houel and others" 

2 



Chalier and Eoussets 

1 

0 


Byrneo 

1 

0 

100 

Heboldio 

1 

0 

100 

Mattson and Starkey** 

1 

1 

0 

Laffont and others*^ 

1 

0 

100 

Martinez*3 

1 

1 

0 

Arnaudet** 

1 

0 

100 

Sicar,d*5 

2 

1 

50 

Duvoir and others*o 

1 

0 

100 

Valenti*" 

1 

1 

0 

Janbon and others*® 

1 

0 

100 

Bernardbeig**) 

1 

0 

100 

Warembourgzo 

1 

0 

100 

Kernbach and Dachnovicia* 

2 

0 

100 

Eougemont and ClaA’elsa 

1 

0 

100 

Eossi23 

1 

1 

0 

Petersens* 

1 

0 

100 

Komaromyss 

1 

0 

100 

Hartmans® 

1 

0 

100 

DesbonnetsS" 

1 

0 

100 

BreboroAA’iczSs 

2 

0 

100 

Blondinso 

2 

0 

100 

Turries and others^o 

1 

1 

0 

Perron and Torlets* 

1 

0 

100 

Menendezss 

1 

0 

100 

Ximenoss 

3 

2 

33 

de Barross* 

1 

0 

100 

Goyer and Bernards" 

2 

1 

50 

Goyerso 

1 

1 

0 

Bushs? 

5 

0 

100 

This series 

14 

6 

57 

Collected literature 

Total cases 

370 

28 

84 


findings compatible with tetanus were obtained. A diagnosis of tetanus 
was made in the admitting room. Patient died fifteen minutes after 
admission. 20,000 units antitetanic serum, intramuscularly, and 20,000 
units intravenously were administered by the admitting physician. 
Sodium bromide and chloral hydrate were used for sedation. Autopsj'' 
was performed by the coroner. 

Case 2. — C. H. (No. G12005), married, negress, 34 years, was admitted 
on May 16, 1929, at 11 :10 p.m., Avith a historj’- of an abortion eight daj^s 
prior to admission. On admission she had an elevated temperature, 
rigid neck, and the abdominal musculature Avas tense. Spinal fluid 
pressure Avas normal. Examination of fluid presented no unusual find- 
ings. She recewed a total of 70,000 units of antitetanic serum intra- 
muscularly, and 30,000 units of antitetanic serum intravenously. Seda- 
tions of morphine and ehloratone Avere used. The patient seemed to im- 
prove markedly, her maximum temperature of 105° P. on the second 
day returned to normal by the third dajL On the fifth day she developed 
pneumonia which continued progressiAmty Avorse, and she died on the 
eleventh hospital day. Autopsy aa^s performed by the coroner. 
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Case 3. — C. H. (No. 8455) , married, negress, 22 years of age, was ad- 
mitted on. Sept. 6, 1931, eight days after having sustained a criminal 
abortion. She was admitted with a chief complaint of difficulty in eat- 
ing and slight convulsions on stimulation. Day after admission her tem- 
perature rose to 102.2° F. and therefore gradually declined to normal. 
She received 40,000 units antitetanie serum intramuscularly on admis- 
sion. During the next four days she received an additional total dose of 

120.000 units of antitetanie serum intramuscularly. Chloral hydrate, 
sodium amytal, and chloratone were employed for sedation. Nutrition 
was maintained by tube feeding. She made an uneventful recovery 
and was discharged Oct. 1, 1931. 

Case 4. — C. H. (No. 774 S 461), unmarried negro school teacher, 23 
years of age, gravida i, last menstrual period two months previously, 
had an abortion nine days before entering the hospital on Jan. 7, 1932 
at 9 :05 p.M. On admission she was unable to open the mouth, and had 
rigidity of neck muscles. Spinal fluid pressure was slightly increased. 
Other laboratory findings were negative. She was immediately given 
7,500 units of antitetanie serum intraspinally. She received a total 
dosage of 5,500 units of antitetanie serum intramuscularly and 29,000 
units intravenously. Sodium amytal and morphine were used as seda- 
tion. Nutrition was maintained by infusions and Levin tube feeding. 
Her temperature rose progressively to 105° F., pulse 136, respiration 34. 
She died on Jan. 10, 1932, at 9:55 a.m. At autopsy, necrotic placental 
rests were found in the uterine cornu. She also had a terminal bilateral 
bronchopneumonia. 

Case 5. — C. H (No. H38649 S 477), married, negress, 29 years of age, 
gravida vii, was admitted on Oct. 22, 1932, at 7 :15 p.m. She gave a 
history of a spontaneous abortion eight days earlier at or about the 
seventh week of gestation. The chief complaint on admission was diffi- 
culty in swallowing. Laboratory findings were negative. She received 
a total dosage of 40,000 units of antitetanie serum intramuscularly, and 

20.000 units intravenously. Chloral hydrate, bromides, avertin, and 
morphine were used as sedatives. She grew progressively worse, tem- 
perature gradually rose to a maximum of 106° F. just prior to death, 
Avhich occurred on Oct. 28, 1932, at 7 ;30 A.ii. Coroner performed 
autopsy Avith a report of tetanus and postabortal septicemia. - 

Case 6. — A. G. (T No. L1256), married, Avhite multigravida, Avas ad- 
mitted on Mar. 2, 1934, Avith a history of a criminal abortion by a local 
midAvife tAvelve days previously. She manifested her symptoms for the 
first time two days prior to admission. On admission she had an ele- 
vated temperature and trismus. Laboratory findings Avere negative. She 
received 30,000 units of antitetanie serum intrathecally and 30,000 units 
intravenously. Sodium amytal was used for sedation. Her nutrition 
Avas maintained by Levin tube. Due to hemorrhage a dilatation and 
curettage Avere done and a large quantity of infected products of preg- 
nancy removed. Patient Avas discharged on j\Iar. 11, 1934, symptom free. 

Case 7. — Mrs. W. P. (T No. L6317), 17-year-old graA'ida N, AA'as ad- 
mitted Oct. 5, 1934, Avith complaints of pain in the back and neck, 
trismus, and uterine bleeding. She gave a history of tAVo criminal abor- 
tions, one tAA’o years ago, and the last ten days prcA-ious to admission. 
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Her symptoms began three days prior to admission. Laboratory reports 
were essentially negative except for a marked leucocytosis. She received 
a total of 110,000 units of antitetanic serum intravenously and 245 gr. 
of sodium amytal in dosages of 71/^ gr, over a period of twenty days. 
Sedation was then maintained with bromides and chloral hydrate for a 
period of three days. She was discharged symptom free, Nov. 7, 1934. 

Case 8. — ^hlrs. M. M. (T., No. L7839), aged 21 years, housewife, was ad- 
mitted Dec. 13, 1934, 1 :40 p.m. with opisthotonus and trismus. Patient 
had a criminal abortion seven days before admission. She developed 
convulsions on the fifteenth and was given sodium amytal. This was 
repeated on the sixteenth and patient died at 8:55 p.m. She had also 
received chloral hydrate and sodium amytal in an attempt to control 
convulsions. Her temperature had mounted steadily from the admission 
temperature of 98° P. to a terminal temperature of 106.6° P. 

Case 9. — ^klrs. S. M. N. (T., No. 38-72935, 0. H.), white octigravida, 
aged 31 years, was admitted to the Gynecological service Sept. 10, 1938, 
presenting a history of an induced abortion fourteen days previously, 
and exhibiting the signs of tetanus ; viz., risus sardonicus, stiff neck, in- 
creased biceps, and patellar reflexes, hluscular pains had begun one 
week prior to admission, gi’owing progressively worse. Patient’s hus- 
band was emplojmd as a riding club instructor; and the patient stated 
that she had spent considerable time around horses. Her physician had 
given her 3,000 units of antitetanic serum intramuscularly. The cervical 
canal was dilated about 2 cm. The uterine discharge was foul. The 
conjunctival and intradermal tests for tetanus antitoxin proved nega- 
tive; consequently, 50,000 units were administered intravenously. The 
cerebrospinal fluid pressure was found to be 10 mm. Hg, rising to 18 mm. 
as the result of application of pressure to the neck veins, and falling 
promptly to the original figure when the pressure was released. The 
fluid was crystal clear, and proved to be “negative” upon microscopic, 
chemical and cultural study. Twenty-seven cubic centimeters were per- 
mitted to escape drop by drop. An equivalent quantity of tetanus anti- 
toxin (GiUiland, 80,000 American units) was introduced. During the 
subsequent days, a total of 280,000 units were administered. Of this 
amount 200,000 units were given intravenously. 

Oral temperature was 102° P., Avith pulse rate of 100, respiratory rate 
of 25 at time of admittance. Maximum temperature Avas 102.2° P. 
(axilla) on the third hospital day. At that time pulse Avas 130 per 
minute; patient Avas afebrile after the sixth day. Nutrition Avas main- 
tained by Levin tube feedings. Total of 41.25 gr. of sodium amytal were 
given intramuscularly. Patient was discharged Sept. 29, 1938. 

Case 10. — H. T. (C. H., No. 38-67750), 24-year-old, colored, gravida 
vi, complaining of “jerking in throat started by noise” and mild con- 
vulsive seizures on the day of admission. Patient had an abortion four 
days previously. She received 40,000 units antitetanic serum intra- 
muscularly and 40,000 luiits intravenously. She Avas also given avertin. 
Nutrition Avas administered by Levin tube and infusions. She died 
on Sept. 27, 1938, at 5 :18 p.m. Coroner reported postabortal tetanus. 

Case 11. — A. P. (C. H., No. 138-76076), 20-year-old unmarried 
negress, gravida i, Avas admitted to the hospital on Nov. 20, 1938. She 
stated that she had had “lockjaw for three days. ’ ’ Criminal abortion Avas 
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performed seven days pre'\donsly. Laboratory findings "w^ere negative. 
She received 20,000 units of antitetanie serum intravenously, and 40,000 
units intramuscularly ; also avertin and sodium phenobarbital. Nutrition 
■was given by infusion and Levin tube. She died Nov. 24, 1938. Coro- 
ner’s report: postabortal tetanus. 

Case 12. — ^hlrs. E. B. (T., No. S 2784), 35 years, gravida ii, was ad- 
mitted hlar. 26, 1940, with trismus and rigidity of neck. Patient gave a 
history of an abortion six days earlier and stated that the vagina had 
been packed by a midwife the day prior to admission. She received 
160,000 units of antitetanie serum intravenously and 160,000 units intra- 
muscularly. On March 27 she was given 120 gr. of sulfanilamide which 
was followed by cyanosis. She was also given seeonal and morphine. 
Nutrition was given by infusion and stomach tube. Patient recovered 
uneventfully and was discharged on April 18, 1940. 

Case 13. — Mrs. S. R. (T., No. S 6838), 26 years, gravida i, was admitted 
with profuse uterine bleeding which she stated was an excessive flow but 
at her normal period. Two days after admission she had a convulsion 
after swallowing. A history was later obtained of criminal abortion 
fourteen days previous to admission. She received 80,000 units of anti- 
tetanus serum intravenously, and cliloratone as a sedative. She de- 
veloped a "trigger zone” in the pharynx and had a mild convulsion 
whenever she attempted to swallow. Her condition continued steadily 
worse, and she died Aug. 3, 1940, at 12 :25 p.m. Autopsy was performed. 
Diagnosis : postabortal tetanus. 

Case 14.— Miss K. K. S. (T., No. S 4411), was admitted May 9, 1940, 
with bleeding and a history of criminal abortion performed the previous 
day. Laboratory findings were negative. She was afebrile and getting 
along very well until seven days after admission when she developed 
the classical signs of tetanus. She was given 80,000 units of antitetanus 
serum, intramuscularly and 40,000 units intravenously, 120 gr. of sul- 
fanilamide, 30 c.e. of neoprontosil, a transfusion, morphine and sodium 
phenobarbital. She recovered and was discharged May 26, 1940. 

DISCUSSION 

Tetanus occurs more frequently after abortion than after full-term 
delivery. It occurs much more frequently after criminal than after 
spontaneous abortion. In this series, there was but one spontaneous 
abortion. The onset of symptoms occurs between the sixth and twelfth 
postabortal day, though occasionally symptoms have been reported 
earlier, in rare instances occurriug immediately after the termination 
of pregnancy. Auvray and Frantz^® state that the incubation period is 
much shorter, ranging between one and six days. In this series the 
earliest onset of symptoms was four days after abortion and the latest 
sixteen days (see Table II). 

As DeLee^^ points out, "the pathology, symptoms, diagnosis and treat- 
ment do not differ from that of surgical tetanus.” Often, in fact 
usually, the symptoms are those of classical tetanus. However, they 
are not infrequently atypical. There are instances reported where the 
only sign was a slight rigidity of the abdominal muscles, to be followed 
much later by the other signs of tetanus. Only three of our patients 



1036 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Table II 


CASE 

RACE 

AGE 

GRAVIDA 

INCUBA- 

TION 

PERIOD 

DAYS 

TREATMENT* 

: OUTCOME 

i 

1 

Colored 

22 

? 

10 

A.T.S. 

20,000 units I.V. 
20,000 units I.M. 
Sodium bromide 
Chloral hydrate 

Died 

2 

Colored 

34 

? 

8 

[A.T.S. 

70.000 units I.M. 

30.000 nnits I.V. 
Morphine 

Chloratone 

Died 

3 

Colored 

22 

? 

8 

A.T.S. 

160,000 units I.M. 
Cliloral hydrate 
Sodium amytal 

Recovered 

4 

Colored 

1 

i 

9 

A.T.S. 

7.500 units intra- 
thecally 

5.500 units I.V. 
29,000 units I.M. 

Sodium amytal 
Morphine 

Died 

5 

Colored 

29 

vii 

i 

8 

A.T.S. 

40.000 units I.M. 

20.000 units I.V. 
Chloral hydrate 
Bromide 

Avertin 

Morphine 

Died 

6 

White 

28 

? 

10 

A.T.S. 

30,000 units I.V. 
30,000 units intra- 
thecally 

Sodium amytal 

Recovered 

/ 

7 

\Wiite 

17 

iv 

10 

A.T.S. 

110,000 units I.V. 
Sodium amytal 
Bromides 

Cliloral hydrate 

Recovered 

8 

White 

21 

i 

7 

Chloral hydrate 
Sodium amytal 

Died 

9 

White 

31 

viii 

7 

A.T.S. 

250.000 units I.V. 

160.000 units intra- 
thecally 

Sodium amytal 

Recovered 

10 

Colored 

24 

vi 

4 

A.T.S. 

40,000 units I.M. 
40,000 units I.V. 
Avertin 

Died 

11 

Colored 

20 

i 

7 

A.T.S. 

20.000 units I.V. 

40.000 units I.M. 
Avertin 

Phenobarbital 

Died 


♦A.T.S,, Antitetanus serum ; I.V., intravenously : I.M., intramuscularly. 
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Table VI. Systolic Blood Pressure at Time of Toxemia Admission 


SYSTOLIC 

NO. PATIENTS 

NO. SUBSEQUENT HYPERTENSION 

PER CENT 


9 

9 

100 


7 

5 

71 


18 

9 

50 


49 

25 

51 


93 

28 

30 


48 

16 

33 


240, while it occurred in all of those in whom the original reading 
was 240 or more. While the results are not entirely conclusive, in gen- 
eral it may be surmised that the higher the systolic blood pressure at 
the time of the toxemia, particularly above 200 mm., the greater the 
possibility of persistent high blood pressure. 

Table VII. Diastolic Blood Pressure Admission 


DIASTOLIC 

NO. PATIENTS 

NO. HYPERTENSION 

PER CENT 

180 

1 

1 

100 

160 

9 

7 

77 

140 

17 

10 

58 

120 

71 

31 

44 

100 

117 

47 

40 

90 

9 

5 

55 


The eases are analyzed in Table VII on the basis of the diastolic 
blood pressure at the time of admission for the toxemia, and the figures 
do not reveal any very conclusive relationship, unless the diastolic 
pressure was at a very high level. When the diastolic pressure was 
above 160 mm., at least three-fourths of the patients had subsequent 
hypertension, while the incidence was about the same for the various 
levels below 160. However, the number of cases in the higher levels 
are so few that the results are probably not significant. 

Table VIII. Effect of Subsequent Pregnancies 


PREG. since 


NO. PATIENTS 


hypertension 


PER CENT 


Nonconviilsive 


NO. REPEAT 
TOXEJIIA 


0 

1 34 1 

1 6 1 

i If 1 



1 

19^ 

! 

51 

! 

26 'I 

1 

9^ 


2 

10 * 

j 

3 


30 


7 


3 

5 ' 

I 42 


I 35 

40 

^35% 

2 ' 

[ 2o- 

4 

5 


3 1 


60 I 

3 1 

54 % 

5 1 

3 J 

i 

2J 


66 J 1 

2 J 

1 


Convulsive 


0 

18 

3 

16 


1 to 4 

19 

6 

32 

— 


Of the 224 patients re-examined, 113 of them were primiparas at the time of 
their toxemia, 37 of whom had eclampsia. In Table VIII, we attempt to analvze 
these cases in relation to the effects of subsequent pregnancies. The table shows, 
without consideration of the age factor, that in individuals with toxemia during 
their first pregnancy, but who at the time of the follow-up examination had had 
no other pregnancies, the incidence of hyperten.eion was 16 per cent after 
eclampsia, and 17 per cent after toxemia without convulsions. On the other hand 
when subsequent pregnancies occurred, the incidence .of -hypertension was prac- 
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administration of antitetanic serum Avould seem to be of definite value. 
More recently, the experimental work of Sliumacker, Firor and Lamont®'^ 
and of Firor'^^ lias tended to confirm the superior value of intrathecally 
administered antitetanic serum over its administration via the other 
routes. However, Deitrich^- has reported the death of children follow- 
ing the use of intrathecally administered antitetanic serum, the clinical 
picture resembling bulbar poliom 3 mlitis, or some other disease with 
medullary pressure or edema. 

We have had little experience with the use of intrathecally admin- 
istered antitetanic serum. Of tlie 3 patients in this series who received 
serum via that route, two recovered. When a patient, who has de- 
veloped tetanus after a very short incubation period, and/or presents 
marked signs of tetanus, presents herself, it would seem to be advisable 
to use the serum by the intrathecal route. 

The following routine maj’- be adopted for treatment of postabortal 
tetanus : 

1. The patient should be placed in a quiet room, shielded from noises 
and external stimuli. She should be given sodium amjdal, gr. 7V^, 
either orally or intravenouslj’’, depending upon the, severity of the 
symptoms. This should be repeated at sufficientty frequent intervals 
to maintain the patient in a narcotized state until all danger of spasms 
has passed. The patient should be tested for sensitization to anti- 
tetanic serum. 

2. Antitetanic serum should be administered: 50,000 units intra- 
muscularly, 50,000 intravenousty. If the incubation period has been 
short, or if the symptoms are severe, intrathecal administration of 
50,000 units of antitetanus serum maj'’ be added to this routine. 30,000 
units antitetanus serum should be given intramuscularty and intra- 
venously on each of the next three days. Additional dosages of serum, 
or larger quantities may be given depending upon the clinical picture. 

3. Nutrition should be maintained by tube feeding and/or by intra- 
venous drip. 

4. The bladder and bowel function of the patient should be watched. 
When necessary the nasopharynx should be frequently aspirated, and 
the patient, if narcotized for a long period, should have frequent changes 
of position. 

The treatment of the site of injury was shown to be of importance 
long ago. Thus Cummins^® was able to report a series in which a 
mortality of 64.4 per cent was reduced to 51.5 per cent by the use of 
excision of the wound and complete debridement. 

With this fact in mind there has been much discussion in the litera- 
ture as to the usefulness of hysterectomy as an adjunct to the afore- 
mentioned routine of therapy in postabortal tetanus. Its advocates 
imfortunately have been unable to demonstrate any improvement in 
the mortality rate of their series. Hysterectomy is certainly of ques- 
tionable value. One cannot insist that it has increased the mortality or 
decreased the chance of survival in the particular patient. One cannot 
argue that, because a patient who has sustained a hysterectomy has 
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Table II — Cont’d 


CASE ' 

KACE 

AGE 

1 

GEAVIDA 

1 

1 

INCUBA- 

TION 

PERIOD 

DAYS 

TR&VTMENT* 

OUTCOME 

12 

White 

35 

ii 

1 

6 

A.T.S. 

160,000 units I.W. 
160,000 units I.M. 
Sulfanilamide 

Seconal 

Morphine 

Recovered 

13 

1 

White 

26 

i 

16 

A.T.S. 

80,000 units I.V. 
Chloratone 

Died 

14 

1 

White 

24 

i 

1 

8 

A.T.S. 

80.000 units I.M. 

40.000 units I.V. 
Sulfanilamide 
Neoprotosil 
Transfusions 

Morphine 

Recovered 


were admitted with actual “lockjaw.” Since postabortal tetanus may 
develop para passu with puerpei'al septicemia or other complications, its 
symptomatology may be masked. This finding has repeatedly been 
reported. 

All are agreed that adecpiate therapy is based on the following fac- 
tors: (1) sedation, (2) adequate use of antitetanic serum, and (3) 
maintenance of nutrition. The combination of serum and sedation is im- 
portant. Thus in Cooper ’s'*® series the mortality of 59.4 per cent when 
sedation was used alone was reduced to 29.3 per cent when sedation 
and serum were used. The type of sedation varies widely, the barbitu- 
rates being in greatest use. Sodium amytal, avertin,®® chloral hydrate, 
and many other drugs have had their warm advocates. We feel that 
satisfactory results are obtained by the use of sodium amytal in doses 
of 714 gr. repeated as often as required for narcosis. 

So little is known about the amount of toxin liberated, and the host 
resistance in any given instance, tliat we feel that large amounts of anti- 
tetanic serum are necessary in the treatment of the individual case. 
There has been considerable discussion in the literature as to the route 
of administi’ation of the serum. Eecently, the intrathecal route has 
been added to the intravenous, intramuscular, and subcutaneous routes, 
and widely advocated. 

Much literature has grown up about the question of intrathecally 
administered seimm, and clinicians have differed as to its effectiveness. 
Gage and DeBakey,^" Wainwright'*® and others do not adwse its use. 
Golla'*® and Calvin and Goldberg®® are dubious as to its value. Bates®® 
uses a total of 40,000 units subcutaneously, or intravenously, and 7,500 
units intrathecally as tlie initial dose. Yener,®® whose mortality rate 
of 29 per cent in 100 cases of tetanus is perhaps the lowest reported, 
routinely gives 200,000 units of antitetanic serum, 40.000 units being 
given intraeisternally. Yodh®* uses the latter route and reports a mor- 
tality of 50.6 per cent in 443 cases. From these reports tlie intrathecal 


















1040 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


SUMMARY 

1. Fourteen cases of postabortal tetanus are reported, with a mor- 
tality of 57 per cent. 

2. The literature of postabortal tetanus has been surveyed and note 
is made of the paucity of American and English reports, and of the 
high mortality (90 per cent) whicli still persists. 

3. We feel that this series should help to focus attention on the syn- 
drome and stimulate further reports, and provoke a more careful watch 
for symptoms of tetanus in eases of criminal abortion. 

We wish to thank Drs. I. Cohn, A. P. Hchcrt, S. Karlin, L. H. Levy, L. H. 
Landry, E. D. Thomas, and W. P. Bradbum, for their kind permission to report 
cases from their services at Touro Inlirniaiy, New Orleans, Louisiana. 
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survived, tlie procedure was of value. Dilatation and curettage, or 
manual evacuation of the uterine contents has also been advocated by 
some authors, based on the principle that any tissue remaining in the 
utei'us may contain the tetanus bacilli and spores, and so act to pro- 
long the infection and increase its severity. However, postabortal 
dilatation and curettage are generally and correctly condemned. 

Witli the same idea some authors advocate dilatation of the cervix 
followed by the insertion into the uterus of a large amotTut of antitetanic 
serum tlirough a catheter. Othei'S have advised the irrigation of the 
uterus with oxygen and Dakin’s solution. These procedures were not 
used in any of the eases of our series. It is interesting to note that 
the patient in Case 6 in our series had a curettage which was done 
because of severe hemorrhage, and recovered. The prolonged incubation 
period in this patient (fourteen days), together Avith the use of intra- 
venouslj’' and intrathecally administered serum, may account for the 
recovery of this patient. 

The incidence of postabortal tetanus is a matter of some conjecture. 
In the fifteen-year period studied, Touro Infirmary had 6 cases so diag- 
nosed out of a markedly smaller total admissions than Charity Hospital 
which, in the same period, had only 8 recorded eases of postabortal 
tetanus. The prognosis is poor. Vinay*® reported a mortality of 89 
per cent which collaborates the findings of Schneider who reported a 
mortality of 91 per cent and of Rubeska of 100 per cent. In Sepet's 
series the mortality was 86 per cent, while A-uvray reporting on 
41 cases (collected since Sepet’s series) reported a mortality of 85.36 
per cent. 

In Mondor’s^® more recent series (1934) of 51 cases, the mortality 
was 76 per cent. It is interesting to note the very minor improvement 
in mortality in the reports which fall in the period during which anti- 
tetanus serum has been Imown and used and tlie reports which ante- 
dated the widespread use of antitetanus serum. In the collected litera- 
ture, the mortality is approximately 85 per cent, while of the 14 eases 
herein reported there was a mortality of 57 per cent. 

It is interesting to compare the mortality at the two institutions we 
have studied. At Charity Hospital two patients out of 8 recovered, 
a mortality of 75 per cent, while at Touro Infirmary 4 patients out of 
6 recovered, a mortality of 33 per cent. While the mortality rate of 
Charity Hospital series is quite high it is not surprising considering 
the fact that patients usually present themselves for treatment later, 
due to the fact that many come fi’om distant points, and due to the 
secrecy which surrounds the criminal procedure which they have sus- 
tained. It is tliis same secrecy which accounts for many more deaths 
from postabortal tetanus which occur in patients who probably never 
reach the hospital. 

Although the proper emphasis has been placed ripon the prevention 
of traumatic or surgical tetanus, there is an appalling lack of attention 
to the prevention of postabortal tetanus. We feel that it would be wise 
to administer a prophylactic dose of antitetanic serum to every woman 
who has submitted to a criminal abortion. 
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the vulva can reach the cervix by active migration through the entire 
length of the acid vagina. One of us (W, S.) had the opportunity to 
observe eight cases of normal pregnancies in women each with a per- 
fectly intact hymen. In some of these cases the opening of the hymen 
measured only 3 to 4 mm. Histoiy confirmed by the anatomic findings 
gave evidence that in all of these eases the ejaculated semen had been 
deposited at the vulva outside of the diaphragm of the hymen. In all 
of these cases the spermatozoa had to pass the entire length of the acid 
vagina (but, possibly in some, a strong alkaline cervical secretion 
neutralized or even alkalinized the acid vagina), and had to migrate 
upward against a strong current. In both conditions the main and on^ 
important factor for transportation was the active motility of the 
spermatozoa. Such mechanisms as, for instance, the piston action of the 
penis, as described by J. Muller, the suction of the uterus during or- 
gasm, as described by Wemieh and Fehling, or the imbibition of the 
mucus plug with spermatozoa during orgasm and retraction after 
orgasm as described by Kristeller and Havelock Ellis, evidently played 
no role. 

Seguy and Vimeux^ point out that purulent cervical secretion is 
most unfavorable for the spermatozoa; “In certain women the cervical 
canal physiologically is never permeable for the spermatozoa, either 
because there is no thin mucinous secretion present, or because the secre- 
tion permanently is purulent. These facts may offer an understanding 
for certain unexplained eases of sterility.” Siihilarly Kurzrock and 
kliller® emphasize the importance of the difference of electric potential 
between the vaginal and the cervical fluid causing a cataphoretic effect 
and say: “when the cervical mucus plug becomes infected it no longer 
shows the penetration phenomenon Avith semen,” . . . and “if the 
cervical mucus is infected, very viscous, thick and opaque, the sperm 
in proximity to it will not accumulate at its boundary and Avill make 
no attempt to penetrate the mass.” 

Kurzrock and Miller® discovered another important factor for the 
passage of spermatozoa through the cervical canal, namely, the ability 
of the spermatic fluid to dissolve the mucus plug which physiologically 
protects the entrance of the external os. In cases of purulent cervicitis 
the mucus plug becomes resistant to the lysins of the spermatic fluid. 
“When frank pus was present, there Avas almost no digestion in 48 
hours, ’ ’ and this explains the fact, that ‘ ‘ a Avoman AAuth an acute gonor- 
rhea with its extensive purulent cervical discharge or Avith extensive 
leucorrhea due to tears or disease in tlie cervix almost never becomes 
pregnant as long as the discharge persists. Where the cervical mucus 
is only partially contaminated, considerable time may elapse before 
digestion is sufficient to alloAv spermatozoa to pass through the cervix. 
So that here, as above, by the time the spermatozoa have reached the 
tube their fertilizing power may be lost although their motility may re- 
main. The patient remains sterile.” 

Many authors agree that purulent cervicitis and endometritis hamper 
and hinder the passage of spermatozoa through the cervical canal. In 
an exact analysis of this important cause of sterility, we must consider 
six points: (1) the current of the cervical and vaginal secretions, (2) 



ENDOMETRITIS AND TUBAL ECTOPIC PREGNANCY^' 

Walter Schiller, LI.D., and Ruth B. Balkix, M.D., Chicago, III. 
(From ihc Deparlment of Palhology of the Cool: County Hospital) 

T hat endometritis freciuently produces sterility is an aelaiowledged 
fact. That tubal pregnancy occurs frequently -within a Fallopian 
tube that is the seat of a chronic salpingitis is also conceded. 

For pregnancy to occur in a tube that is chronically inflamed and not 
to occur in an endometrium that is the site of a similar pathologic process 
seems contradictory until all the facts are taken into consideration. 
In the case of the tube, only the fertilized ovum needs to be considered. 
Normally the ovum progresses down the course of the tube and into 
the uterus by passive motion, that is, by the action of the cilia of the 
tubal epithelium. However, should these cilia be destroyed or should 
sacs produced by adhesions within the tube be formed due to the inflam- 
matory process, the progress of the fertilized ovum may be arrested and 
implantation may occur within the tube. 

In contrast to the passive motion of the fertilized o-vum, the sperma- 
tozoa are actively motile and this autonomous locomotion under normal 
conditions is controlled by two environmental factors. The first of these 
factors is called ‘ ‘ rheotaxis ’ ’ and is closely related to physiologic reflexes. 
Because of this so-called reflex the sperm cells move against the current 
of the cervical and vaginal secretions. The second factor is the bio- 
chemical composition of the medium, particularly its pH. The spermatic 
fluid itself is definitely alkaline, whereas the normal vaginal secretion 
is markedly acid. This acidity is hostile to the spermatozoa and 
paralyses their motility. The vaginal acidity is high enough to exceed 
the alkalinity of the spermatic fluid and consequently, the mixture of 
spermatic and vaginal secretion is still of definite acidity. Seguy and 
Vimeux^ determined the reaction of this mixture one-half hour after 
coitus as 6,1 to 6,2 pH. The normal cervical secretion is characterized 
by definite alkalinity, which by a process resembling chemotaxis, attracts 
the spermatozoa. 

Seguy and Vimeux'^ describe a specific, thin cervical secretion pro- 
duced by the cervical mucosa, especially at the time of ovulation, as 
being particularly favorable for the spermatozoa. The presence of this 
specific thin secretion at the time of ovulation offers very favorable con- 
ditions for the spermatozoa to penetrate the barrier of the cer\dx, thus 
facilitating fertilization at the time of ovulation. This observation by 
the two French investigators fits in very well with Knaus ’s theory of the 
coincidence of ovulation time and optimum fertilization time. However, 
the antagonistic influence of the acid vaginal secretion upon sperm 
migration should not be over-estimated. Spermatozoa if deposited at 

♦Abstract of a case report presented at a meeting of the Chicago Gynecological 
Society, May IG, 1941. 
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In cervical purulent secretion only toxins produced by bacteria 
have to be considered. RosenthaP made the interesting observa- 
tion that not only acids, alkalies, salts of heavy metals, carbon 
dioxide, dyes and so on agglutinate spermatozoa, but some strains 
of B. coli similarly cause agglutination of spermatozoa, whereas B. 
typhosus, B. paratyphosus, B. proteus, B. pyocyaneus, B. suhtilis, and 
B. tuberculosis have no such properties. Le Lorier and Pisch^° found 
that toxins of twenty-day-old cultures of B. coli had the ability to ag- 
glutinate and to immobilize spermatozoa. 

Since endometritis under special conditions apparently does not pre- 
vent the ascent of the spermainzoa, the latter may reach the tube and 
fertilize an ovum if present in the lumen. Precocious embedding of the 
fertilized ovum may then occur leading to a tubal pregnancy. Such 
cases of combined endometritis and tubal pregnancy are rare but de- 
serve mention for they clinically sujiport the experimental observation 
that migration of spermatozoa is not prevented by a medium of purulent 
inflammation. 

CASE REPORTS 

Recently we had the opportunity to studj’- two cases in which a tubal 
ectopic pregnancy was found combined with a severe endometritis. The 
first case, endometritis postabortum and tubal ectopic pregnancy, was 
found at an autopsy performed in the morgue of the Cook County Hos- 
pital; the second, we owe to the courtesy of Dr. Werthammer, Hunting- 
ton, W. Va. 

Case 1. — Colored female, 28 years of age, was admitted to the Cook 
County Hospital with the complaints of vaginal bleeding of six weeks’ 
duration, cramping lower abdominal pain, fever, and abdominal dis- 
tention for one week and fainting once during the week before admis- 
sion. For one week prior to her entrance to the hospital the patient 
was treated at home by a physician with the daily administration of 
10 c.c. of boiled milk intramuscularly and 10 c.c. of calcium gluconate 
intravenously. When she did not improve, she entered the Cook County 
Hospital. 

The patient’s past history revealed a miscarriage four months before 
her present illness, but she denied selfinstrumentation. Otherwise her 
past history, as given, was negative. 

She was admitted to a medical ward and six days later was trans- 
ferred to a septic obstetric ward. Physical examination at that time 
revealed a temperature of 100.6° F. ; pulse, 120; respirations, 24; blood 
pressure, 109/56. The conjunctivae were pale. Colostrum could be 
expressed from the left breast. The lungs, heart, and abdomen were 
essentially normal. 

On pelvic examination the introitus was found to be multiparous, 
Bartholin’s and Skene’s glands and the urethra were negative, although 
a vaginal discharge was present. The external os barely admitted a 
small forceps. Pieces of tissue 1 to 2 cm. long and a few millimeters 
thick were protruding through the external os. The impression was 
that these were decidual tissue rather than placenta. The pathologist 
reported that they were portions of endometrium displaying a marked 
decidual reaction and a marked infiltration with polymorphonuclear 
leucocytes. 
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consistenej^ of the cervical and vaginal secretions, (3) reaction of the 
cervical and vaginal secretions, (4) temperature of the cervical and 
vaginal secretions, (5) presence of leucocytes, (6) presence of sperma- 
toxic substances. 

1. The current of the cervical and vaginal secretions cannot be con- 
sidered a definite hindrance since it is well known that a severe leucor- 
rhea in many eases is not in itself a cause of sterility. 

2. The consistency of the cervical mucus may serve as a hindrance in 
the case of a thick, very viscous plug of concentrated mucus as de- 
scribed by Kurzroek and Sliller. But this does not hold when a thin, 
watery, purulent secretion is produced, as in some cases of acute 
cervicitis and endometritis. 

3. The reaction of a purulent secretion is definitely aUialine. This 
holds true in general and has been proved in numerous eases of endo- 
metritis bj’" Seguy and Vimeux. Consequently, purulent secretion 
should, at least by its reaction, facilitate the ascent and passage of 
spermatozoa. 

4. The temperature of acute inflammatory tissue may rise even above 
the general temperature. Spermatozoa are delicate and sensitive to in- 
creased temperature as demonstrated by Stigler and recently by Weis- 
man. But this holds only for increases of temperature of at least 10° 
or more, which far surpass those encountered in local inflammation 
which never amounts to more than 2 to 3°. 

5. The presence of leucocytes in the vaginal and cervical secretions 
with specific reference to their influence upon sperm cells could not be 
found in the literature. However, communication with Dr. Abner 
Weisman of New York, who has carried out a great deal of experimental 
work on sperm cells, in the course of the last few years, and who has 
published a summary of this work in a monograph called Spermatozoa 
and Sterility (P. B. Hoeber, Inc., New York, 1941), reveals that he has 
tested the influence of pus cells on spermatozoa. He presented the re- 
sults in an exhibit in the New Yoi'k Academy of iiledicine, Oct. 14 to 27, 
1940, and in a short paper called “The Effect of Pus on the Survival of 
Spermatozoa,” which is to be published soon. The sum and substance 
of his findings are that infection if it does inhibit sperm travel does 
so only by mechanical blockade due to the formation of pus clumps. 
Phagocjdosis of spermatozoa by leucocytes does not occur, nor is their 
motility affected. “In vitro spermatozoa can live if mixed with pus 
18 to 32 hours.” 

6. The presence of spermatoxic substances in the cervical and vaginal 
secretion and the effect which they have upon the sperm cells have been 
studied extensively. Metschnikoff deserves credit for having discovered 
the immobilizing spermatoxins produced by active immunization. 
Gunther® in 1907 continued the investigations which Koelliker® started 
in 1856. He investigated the influence of more than 50 organic and 
inorganic compounds in various dilutions on the motility of fresh 
spermatozoa and demonstrated the particular high toxicity of chinin. 
The damaging influence of pure water on spermatozoa has recently been 
discovered by Weisman.'^ 

I. Schiller and A. Giltscher® proved that in a nitrogen-free medium 
B. suhtilis and some cocci produce lysin of spermatozoa, but not in 
normal saline solution: this observation does not meet with practical 
clinical conditions. 



1046 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


irre^arly shaped, partially confluent foci of purulent necrosis. In the 
middle layer of the endometrium, remnants of necrohiotic decidua can 
he found. In some foci, shrunken chorionic giant cells can he seen. 
Some of the small arterioles and some of the glands are surrounded by 
thick coats of fibrin which similarly contain single shrunken chorionic 
cells, which are characteristic findings in endometritis postahortum 
(Fig. 1). 



Fig. 2. — Endometrium, dense leucocytic infiltration and necrosis. X120. 



Fig. 3. — Endometrium, in the lower part involuted Opitz glands, in the upper part 
inactive cytogenic tissue with leucocytic infiltration. Xl20. 

Case 2. — Slides of this case (M. D.) were referred to the senior author 
for consultation. The patient was a white female, aged 37 years, who 
was admitted to the hospital on June 3, 1940, with the complaints of 
pain in the lower abdomen of three years’ duration accompanied by 
chills and fever. These pains were sometimes very severe. More re- 
cently she was frequently nauseated and vomited and complained of 
anorexia. In addition there were complaints of weight loss and weak- 
ness. Her menses were regular and for the last several months had 
lasted for eight to ten days instead of three to four days as they had 
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The uterus was enlarged to about the size of a two months’ pregnancy. 
The right adenexa revealed no masses or tenderness on bimanual exami- 
nation. On the left side there was an indefinite fullness which was 
assumed to be a mass measuring approximately 5 by 6 cm. This mass 
seemed to extend into the cul-de-sac and produced a bulge that was very 
tender on palpation. 

On the day of her transfer, six days after admission, a posterior 
colpotomy was done and old blood, both fluid and in clots, was recovered. 
Because of these findings a diagnosis of an ectopic pregnancy was made 
and a left salpingectomy was performed on the same day. 

At operation a tubal pregnancy that had ruptured through the isthmic 
portion of the left Fallopian tube accompanied by a massive hemo- 
peritoncum was noted. The right adnexa and tlie left ovary were re- 
ported to be in good condition. The pathologist reported an acutely 
infected ectopic iiregnancy. 



Piff. 1. — Endometrium, foci of necrosis with leucocytic inBltration, in the center 
remnants of decidua with chorionic inva.sion. X120. 

Postoperatively the patient developed a bronchopneumonia. Ten 
days postoperatively foul pus drained througli the lower part of the 
incision. The temperature postoperatively was septic in character; the 
course was progressively downliill and tlie patient died three weeks after 
operation. 

The laboratory workup revealed the urine to be negative for albumin 
and sugar. The lilood findings were as follows : the hemoglobin, 34 per 
cent; red blood count, 1,980,000; white blood count, 12,100; two weeks 
later the hemoglobin, 54 per cent; red blood count, 3,160,000; white 
blood count, 9,700. 

Microscopic Description . — The myometrium pi’esents a moderate 
edema of the intermuscular connective tissue septa as is usually found 
in and after pregnancy. The number of the vessels are increased, the 
smaller vessels are markedly tortuous. The endometrium shows in the 
deeper layers eystically dilated glands with flattened epithelium and 
cloudy debris in the lumina. The cytogenic tissue is densely infiltrated 
with leucocytes and this inflammatory infiltration inci’eases toward the 
upper part of the mucosa, wliich is replaced by a thick coat of fibrin, 
with leucocytes in the interstices of the network. There are numerous 
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tically twice as high, 32 per cent in the convulsive group and 35 per cent in the 
nonconvulsive group. The incidence of permanent hypertension increases almost 
proportionately to the number of subsequent pregnancies. Of the 42 women who 
had other pregnancies, 23 or 54 per cent had toxemia with their later pregnancies. 
It seems then from these findings that an individual, who as a primipara has a 
toxemia of pregnancj', has a 50 per cent chance of a toxemia with a subsequent 
pregnancy and at the same time is enhancing the possibility of a permanent hyper- 
tension with each succeeding pregnancy. 

In our follotY-up studies, an effort was made to find some correlation 
between the average normal weight of the individual, the weight gain 
during the pregnancy, and the incidence of subsequent hypertension, 
but no constant relationship could be determined. Liketvise, an at- 
tempt was made to ascertain any causal relationship between urinary 
tract infections and the appearance of hypertensive toxemias, but no 
constant association could be found on the basis of our examinations 
and review. At times infections of the upper urinary tract were found 
in association with toxemia, but even more frequently urinary tract 
infections occurred without any evidence of h 3 rpertensive toxemia, 
while the toxemias commonly occurred without any of the common 
clinical or laboratory evidence of infection in the urinary tract. There 
was nothing in our studies to suggest that pyelitis or pyelonephritis 
played any constant or significant part in either the causation of the 
toxemia or the frequency of the residual hypertension. 

SUMMARY 

The hj^pertensive toxemias of pregnancy seem to be characterized 
essentiallj'- by a generalized arteriolar spasm. If the spasm is neither too 
severe nor too prolonged, the patient may have a complete recovery 
afterward without any evidence of permanent damage, and pass 
through additional pregnancies uneventfully. On the other hand, re- 
covery may seem complete, but the toxemia recurs in a subsequent 
pregnancy, while in others various degrees of hypertension persist, 
and occasionally a malignant tyqje of vascular renal disease may ensue 
with a fatal outcome in a fairly short space of time. In our attempts 
to carry out follow-up studies on 483 patients who had had toxemia of 
pregnancy from one to thirteen years previously, 7 were known to have 
died, presumably of vascular renal disease. Of the 224 patients who 
were re-examined 104, or 46 per cent, had hypertension on the basis of 
the commonly accepted criteria for hypertension. Of the 42 women who 
had had pregnancies subsequent to their first pregnanc^^ with toxemia, 
54 per cent had toxemia with their later pregnancies, while on the other 
hand 46 per cent had repeated their pregnancies without a recurrence of 
the toxemia, and 53 per cent had a normal blood pressure at the time of 
the follow-up examination. 

The age and parity of the patient at the time of the toxemia seem to 
be the most significant factor’s in the incidence of subsequent hyperten- 
sion : the younger the patient the less the chances of permanent hyper- 
tension, whereas the older the patient the greater the chances, approxi- 
mately SO per cent of those above thirty-five year’s of age having hyper- 
tension. The primiparous patients have an incidence of hypertension of 
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])rcviously. Tlicrc was no vaginal discharge. The patient’s past history 
was negative; she had one child 14 years old, who was in good health. 

On pliysical examination an adenoma of the thyroid, the size of an egg, 
was ])alj)ahle on the right side. The abdomen was everywhere tender 
and rigid. The liver, .spleen, and kidneys were not i)alpablc, bnt there 
was tenderne.ss over both lumbar regions. A vaginal examination was 
not done. 

The blood count showed a hemoglobin of (iO per cent ; red blood cells, 
3,600, 000; white blood cells, 14.000; the differential count revealed; 
polymorphonuclear leucocytes. SO per cent; lyinjihocytes, 17 jier cent; 
and monocytes, 3 per cent. The urine contained 2-])lus albumin, and 
there were many red blood cells and a few while blood cells and epi- 
thelial cells. 



PiK. I Tulji;. Ill tlic vi\iji<;r part, till- UilJuiiHl niu.«<-\il!irlP. In tin; loivor piirt, placontnl 

Vila iiinl chorionic niu.‘i.‘«’s. Xl2h. 

On the day following admi.ssion dilatation and curettage were done, 
and the pathologic, reiiort stated that tlic endometrium was of pre- 
menstrual tyjie and no evidence of jiregnancy was noted. A week later 
a left salpingo-oojiltorcc.tomy and right salpingectomy were performed. 
The siu'gcon rojiorted old blootl and .serum in the abdominal cavity with 
a ruptured right tubal iiregnancy .and a left ])yo.sal))inx. The jiatient 
was discharged from the hosiiital as inpirovcd three weeks after admis- 
sion. 

The uterine scrapings were submitted to the senior author for micro- 
scopic examination, and he noted that there was no decidual reaction, 
but that there was a dense infdtration of intlammatoi'y cells in the 
cytogenic tissue. The epithelium of the glands was high columnar and 
secreting. Tlie lumina of the glands contained pale ])ink-staining secre- 
tion mixed with numerous leucocytes. The cytogcnic tissue was very 
cellular, dense, and markedly infiltrated wit.h leucocytes. In many areas 
the endometrium was undergoing nccrobiotic changes and was being 
transformed into amorphous, pale, pink-staining masses, which were 
densely infiltrated with leucocytes many of which were pyknotic. A few 
pieces of tissue reveal such purulent, necrotic tissue exclusively with 
additional infiltration by red blood corpuscles (Pigs. 2 and 3), 
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A section through the tube shows a typical tubal pregnancy with an 
empty collapsed amniotic cavity 11 mm. in diameter. There is a semi- 
circular hematoma between the placenta and the tubal muscularis, which 
in one area is densely infiltrated by leucocytes. Over about a quarter 
of the periphery the tubal wall is thinned out to a few layers of muscle 
cells. The placental villi, mostly well preserved, present a well-developed 
Langhans layer and contain no vessels (Fig. 4). 

DISCUSSION 

Physiologically Ave find in tubal ectopic pregnancy a decidual reaction 
of the endometrium analogous to the decidual transformation of the 
endometrium in intrauterine pregnancy. This decidua is cast off as a 
triangular sac after the ruptiu’e or abortion of the ectopic pregnancy, 
that is, as soon as contact betAveen placenta and maternal tissue is 
severed. In both of our eases no actual decidual reaction of the 
endometrium could be found. The fcAV foci of decidual reaction in the 
first case are invaded by eliorionic cells. This proves that they are 
remnants of the previous intrauterine pregnane3L The absence of actual 
decidual response to the present ectopie pregnancA^ can be explained as 
caused bj^ the endometritis Avhieh paralyses the cjdogenic cells and pre- 
Amnts them from responding normall.v to the hormones of pregnancy. 
Similarl}’- in endometritis of the nonspecific generalized type, not in the 
focal type seen in tuberculosis, the iihases of the menstrual cjmle gen- 
erally are suppressed and even in the premenstrual phase of highest 
aetiAuty, in an inflamed endometrium, tortuous and secreting glands 
usualty are not to be seen. In the fii’st case the chorionic cells prove 
that the decidua originated from the previous intrauterine pregnanej’’ 
and not from the present ectopic one. 

Both cases give evidence that even severe endometritis offers no unsur- 
mountable hindrance for spermatozoa to ascend and to reach the tubes. 
Even the roughening of the endometrial surface and the presence of 
necrobiotic, cellular debris in the endometrial caAdty may not prevent 
the migration of the spermatozoa. But, on the other hand, in cases of 
cervicitis Avhen the inflamed mucosa produces thick mucin which plugs 
the cervical canal and at the same time is resistant to the lysins of the 
spermatozoa, or AAdien clumps of pus cells obstruct the external os, 
complete obstruction maj^ occur. The larger diameter of the endometrial 
caAdty leaves enough space for the ascent of the spermatozoa even in the 
presence of a seA^ere suppurath^e and necrotizing endometritis. Al- 
though frequentlj’" cervicitis and endometritis develop coincidentty, there 
is no evidence of such a coincidence in the tAvo cases. Endometritis after 
abortion, as in the first ease, generally has no tendenej’’ to extend to 
the cerAUcal mucosa. Doubtlessty conditions for intrauterine embedding 
of the ovum become unfavorable in case of an inflamed endometrium, 
although inflammation as a hindrance to implantation should not be 
over-estimated, since Ave occasionalty find tubal implantation in the 
course of a rather severe salpingitis. 

CONCLUSION 

Endometritis in general prevents intrauterine implantation of the 
fertilized ovum, but as our tAvo cases prove, it may not prevent sperma- 
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tozoa from migrating through the uterine cavity and fertilizing the 
ovum in the tube. 
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ENDOMETRIAL POLYPOID FIBROSARCOMA 
J. Lomax, M.D., and George Anderson, M.D., Buffalo, N. Y. 

(FroKi the Department of Pathology and the Gynecologic Service of the Buffalo 
General Hospital and the University of Buffalo Medical School) 

T his report is given for tvo reasons. First, tliere was a distinct 
discrepancy in the clinical diagnosis and tiie microscopic report in a 
ease of recurring endometrial polyposis. As proved eventually, at the 
time of removal of the uterus, the clinical diagnosis of sarcoma ivas cor- 
rect. Second, we feel that we are dealing with a definite clinical and 
anatomic picture whicli, apparently, is not sufficiently known. From 
the experience in our own laboratory, corroborated by the relative 
paucity of reported observations similar to ours, this disease, which 
clinically maj’’ be designated best as recurring massive endometrial 
polyposis of elephantiastic character, apparently is relatively rare. It 
was not until the uterus was removed that the clinical diagnosis of 
sarcoma could be confirmed histologically. At the same time, in spite of 
reported recurring endometrial polyps over a period of three and one- 
half years, there was no clear gross evidence of any actual invasive 
growth of this endometrial sarcoma into the myometrium. Even in the 
polypous tumor material removed in fair-sized pieces two months 
previous to the extirpation of the uterus, a definite diagnosis of sarcoma 
could not be made from a large number of sections taken from different 
parts. Our diagnosis was confirmed bj'- Robert Meyer who was kind 
enough to lend us his most valuable support. 

We are in the fortunate position of being able to correlate all histologic 
findings secured at different times over a period of three and one-half 
years, with the final picture taken from the extirpated uterus. 

CARE REPORT 

Mrs. M. B., 52 years old, white, married, a patient of Dr. James King, 
entered the Buffalo General Hospital on Oct. 20, 1937, with the following 
history : her chief complaint was brownish, stringy discharge from the 
vagina of six weeks’ duration. Her last menstrual period was in 
December, 1936.^ She had apparently been well until she noticed tins 
scant, foul-smelling, brownish, stringy discharge. There were no com- 
plaints of pain but itching and irritation of the skin adjacent to the 
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vagina were present. Thirteen days before admission to the hospital the 
discharge increased in amount, requiring one perineal pad during the 
day and one at night. Three days before admission she noticed a mass 
protruding from the vagina. 

The past history revealed a loss of 50 pounds in weight during the 
past ten years; otherwise the remainder of the history was not pertinent 
except for diabetes, treated by diet and insulin therapy. 



Fig. 1. Fifj. 2. 

Fig. 1. — Very low power view of tlio entire polyp. 

Fig. 2. — Medium power view of a typical part within tlie polyp. 


The physical examination was not remarkable except for a diffusely 
enlarged thyroid gland and the gynecologic examination which revealed 
a necrotic, infected, prolapsed uterine polyp. 

On Oct. 21, 1937, under cyclopropane anesthesia, the polyp (Fig. 1) 
was removed and the cavity of tlie uterus was packed with gauze. An 
uneventful recovery followed. 

Microscopic diagnosis was that of a typical glandular, cystic endo- 
metrial polyp (Fig. 2) which was not malignant. A smaller fragment 
from the cervix showed slight edema and fibromatous hj^perplasia of the 
stromal cells. 

The patient’s next admission was Sept. 26, 1938; approximately one 
year later. She complained now of a polyp protruding from the 
introitus, which had been bleeding for two or three days before admis- 
sion. 
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Under cyclopropane anesthesia, a broad fingerlike polyp was removed 
from the lower uterine segment. The cervix was dilated and a polyp 
forceps, introduced into the cavity, brought away several polyplike 
structures, the largest of which was the size of a walnut. The patient 
was discharged in good condition on the third day. 

Pathologic Diagnosis . — Gross inspection revealed four edematous 
polyps measuring from 3.5 by 2 cm. to 5.5 by 3 cm. in thickness. Micro- 
scopic examination showed glandular cystic cervical polyps with marked 
edema of the stroma (Fig. 3) and injection of the capillaries, slight 
hemo.siderosis, and slight hyalinization. The glands contained mucoid 
secretion. In one of the polyps there were scattered atypical endothelial 
cells in the stroma. No reference was made to malignancy. 



Fig. 3. Fig. 4. 


Fig. 3. — Medium power view of tlie somewhat fibromatous and edematous portion of 
the polyp near the surface epithelium. 

Pig. 4. — Medium power view, showing a fibromatous portion of the polyp with 
distinct edema. 


Patient’s third admission was Aug. 5, 1940, three years after the re- 
moval of the first polyp. At this time her history revealed the interest- 
ing fact that on seven different occasions polyps described as ‘ ‘ the size 
of a finger” had beena-^oved by her physician in his office. One week 
before this admission^the patient complained of cramplike lower ab- 
dominal pains and again the presence of a mass protruding from the 
vulva. Bleeding of modei'ate degree was also present. 

On the day following, under cyclopropane anesthesia, an olive-sized, 
gangrenous appearing polyp was removed from a wide base at a point 
midway up on the right side of the uterine cavity. A number of smaller 
polyps were easily removed with the ring forceps. Radiation with 
radium (500 mg. hours) was given. 

Pathologic Diagnosis . — Specimens include several polyps from uterus 
and several large fragments of tissue. On cut section tissue was soft and 
grayish yellow in color with extensive hemorrhages present. 


lit\!iyFRC;iTY nc a c 
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Microscopic diagnosis revealed markedly edematous polyps, contain- 
ing a moderate number of glands. The surface epithelium was stiU pre- 
served, with occasional papillary protrusions. A number of recent 
hemorrhages were present. Some of the sections showed a marked pre- 
ponderance of stroma with almost fibromalike structures (Fig. 4). 

Her last admission was Dec. 27, 1940. At this time she complained 
of having had occasional “spotting” since her last admission. A yel- 



t ^ , 

Fig. 5. — Opened uterus with the cavum almost completely filled by huge, slightly lobu- 

lated polyps. 



Fig. 6.— Sagittal plane through the uterus, showing intramural fibroids and huge 
polyps with hemorrhages, especially in the protruding one. 
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loivisli discharge' ivas also present. Once again she complained of pro- 
truding masses from the vagina. On this admission she showed symp- 
toms of hyperthyroidism and for the first time her diabetes presented 
difficulties in management and, while waiting for its control, additional 
polypoid tissue 'was remoAmd on three different occasions. Finally on 
Jan. 23, 1941, under avertin-cyclopropane anesthesia, a supravaginal 
hysterectomy was performed by Dr. James King. The specimen which 
was removed forms the basis for the present study. 

Macroscopic Examination. — (Figs. 5 and 6.) Polypous and papillary, 
firm structures, measuring 10 by 7 by about 2 cm. Amputated corpus 
uteri, already dissected; weight 430 Gm. (measurements of entire speci- 
men 10 by 12.5 by 7 cm.). Showed several pea to lemon size, subserous 
fibroids with hyalin and calcific degeneration in the two larger ones. 
Within the eavum uteri was suspended a huge, papillar.y, polypous mass 
of endometrial tissue, in some places distinctly hemorrhagic. Base of 
this mass was apparently firmly adherent to the uterine wall. 



Fig. 7. — Very low power view through one of the huge polyps and the myometrium 
close hy, including one intramural fibroid. 


Microscopic Exa/mination . — On a section taken through the bulk of the 
polyp, including its stalk and the adjoining wall of the uterus (Fig. 7), 
the following picture was seen : The stroma of the polypous structure 
was made up of proliferating mesenchymal cells, many of which had the 
form of long spindle-shaped fibroblasts. In many areas there was far- 
progressed production of collagenous fibers with hyalinization and also 
quite diffuse necrosis. Near the surface epithelium, as well as in the 
deepest areas, and most marked in the stalk, there was a frankly sar- 
comatous picture consisting of spindle-shaped cells as well as polymorph 
cells and quite a number of giant cells containing from 2 to 4 closely 
packed nuclei (Pigs. 8, 9, 10, and 11). Here and there the delineation 
between myometrium and endometrium was indistinct and especially 
the sarcomatous portions seemed to infiltrate superficially the myo- 
metrium close by. Glands were scattered over the substance of the 
huge polypous structure in relatively small numbers. Some of them 
were eviden'tly compressed while a few were somewhat eystieally dilated. 
They were lined by columnar epithelium which in the dilated glands was 
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Pig-. S. — Medium power view of the sarcomatous polyp, including a deep endo- 
metrial niche lined in part by metaplastic squamous epithelium. The lower part to the 
left shows frankly sarcomatous, the upper to the right a simple flbromatous and 
markedly edematous, pattern. 

Pig. 9. — High pou'er \’ieu' of a flbromatous polyp Avith edema. 


Fig. 10. 


Pig. 11. 


Pig. 10. — High power view of a sarcomatous section Avith many peculiarly shaped 
giant cells. 

Pig. 11. — High power view of an area of edematous, flbromatous structures merging 
with sarcomatous giant cells. 
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flattened by pressure. The surface showed hyperplastic squamous epi- 
thelium, in some areas with attempts at keratinization. The fibroids in 
the wall were rather cellular but otherwise typical leiomyomas. The 
fibrosarcomatous proliferation was, for the most part, limited to the 
stroma of the endometrium. Again in many areas the complete hyalini- 
zation and absence of any atypical cell was bringing about a rather com- 
plex histologic picture on a cross section through the entire polyp. 
Finally there were many recent hemorrhages in the subepithelial surface 
areas and also occasional evidence of previous hemorrhages in the form 
of hemosiderin globules free and in huge macrophages. 

Diagnosis . — Sarcomatous endometrial polyposis, in some areas of ma- 
ture, plain fibromatous pattern with elephantiasis-like edema and with 
localized necrosis. 

DISCUSSION 

In searching the literature for this type of apparently relatively be- 
nign, endometi'ial, sarcomatous polyposis, we found only a few cases 
which seem to correspond to ours. Pellander^ in his report of a case 
of polyps of the uterus speaks of “elephantiasis endometrii fibro- 
sareomatosa gigantoeellularis. " The patient was forty-eight years of 
age and complained of a bloody discharge for more than four months, 
following her last menstrual period. A polypoid transformation of the 
entire endometrium was found. One hazelnut size and one walnut size 
polyp, and in addition one 1 cm. long polyp about the thickness of one’s 
index finger, were described. All of the polyps were rather soft and 
some showed hemorrhagic infarction in their distal end. One had a 
central cyst. There was no invasion into the myometrium. Microscopic 
examination of this tissue showed many benign looking, fibrillar struc- 
tures in which there were occasional giant cells. This, it was felt bj' 
Fellander,^ did not conform to the usual picture of sarcoma. Therefore, 
he called it elephantiastic fibrosarcoma. This patient was followed 
for seven yeai'S; she remained in good health and had no recurrence. 
Wollgren- described a similar case but without giant cells. One case 
which, we feel certain, is very similar to ours, is the second case in the 
series “polypoid adenoma, of the uterus” by Strong.® The entire mucosa 
of the uterus was replaced by a polypous, villous growth. It is interest- 
ing to note that in a number of sections a mere adenomatoid picture 
of the uterine mucosa was seen. The stroma in these sections was rather 
fibrous, but in some other, separately received, sloughed off tumor 
particles there was a more solid mass of cells with great irregularity 
and many giant cells and only traces of glands. This tumor recurred 
in the stump in four months and grew rapidly. It was checked by 
radium for a time but not lessened. Pigs. 4, 5, and 6, from Sti’ong, 
prove better than the description, the sarcomatous nature within glandu- 
lar polyposis in his case. In Novak’s recent edition on Gynecologic 
and Obstetric Pathology,'^ we find the following statement on endometrial 
sarcoma; “The endometrial sarcoma not infrequently assumes a 
polypous architecture.” According to Novak, the sarcomatous polyps 
are bulkier, denser, and more friable than the common benign variety. 
Ill this connection we wish to state that in our ease close, careful gross 
inspection of the many polypous pieces received previous to the total 
extirpation of the uterus in no way revealed a sarcomatous character. 
Our impression was rather that of chronic edema in fibromatous polyps. 
Unconsciously following the terminology'- used in the scanty literature 



1056 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


on this type of tumor, our report used the same gross and histologic 
descriptive criteria which are apparently characteristic of these re- 
curring polyps, namely, the elephantiasis-like picture. 

Our impression that this peculiar polypous type of endometrial 
sarcoma is apparently uncommon or possibly not recognized even in a 
large amount of material is supported by the absence of this type in a 
series of 20 cases of sarcoma of the endometrial stroma reported by 
klcDonald, Broders and Counseller® from the Mayo Clinic. 

The clinical course preceding the extirpation of the uterus and the 
gross picture with but superficial infiltrative growth in association with 
the histologic picture tending in many areas toward firm' fibrosis, lead 
us to expect a favorable prognosis for our patient as far as recurrence 
or metastases from this sarcoma are concerned. 

Ee-examination of all previous slides leads to the following con- 
clusions: the histologic picture of an edematous fibrosarcoma was un- 
questionably present already at tlie first examination more than three 
years previous to extirpation of the uterus. In some areas of the polyps 
removed from the extirpated specimen there are almost identical pictures 
with those seen at the first and second examination. In fact, the few 
atypical cells, which at tliat time were thought to be endothelial cells, 
seem in one polyp to be really young, large, atypical fibroblasts. These 
same cells are massed in considerable numbers in the frankly sar- 
comatous areas seen in the liasal parts of the polyp within the extirpated 
uterus. It was apparently confusing that this so-called fibromatous 
polyp was seen together with a typical glandular adenomatous polyp 
within the same curetting, and in tliis latter typical glandular polyp 
there is no evidence of fibromatous proliferation of the stroma. It is 
very impressive now in re-examining all the slides that the endometrial 
stroma had changed in all polyps into a firm, proliferating, fibroblastic 
blastoma with very distinct tendency to hyalinization and with that 
highly characteristic circulatory disturbance which is responsible for 
the elephantiastie appearance and w'hich is caused by chronic edema. 
It is this intercellular fluid which gives the tumor cells frequentlj^ a 
stellated appearance, and this might explain that some pathologists use 
the term of fibromyxosarcoma which, however, hardly seems justified, 
as there is no true mucin like there is in a real myxoma. 

The extensive necrosis seen in a few polyps removed two months pre- 
ceding the extirpation of the uterus did not change our initial impres- 
sion of an entirely benign tumor, inasmuch as in the nonneerotic parts 
the histologic type was that of an entirely mature fibroblastoma with 
hardly any irregularity in size and chromatin content of nuclei. 

Clinical course, as well as the ultimate picture of a good-sized poljq) 
firmly fixed within the endometrium of the wall of the uterus, justify 
the conclusion that this endometrial polypoid sarcoma has a very marked 
tendencj’" to fibrotic regression, in spite of the fact that it is a continu- 
ously, actively proliferative, true sarcoma of fibroblastic tjqie with con- 
siderable tendency to formation of giant cells. It is expected that after 
this total extirpation of the uterus the course of the patient should be 
uneventful. We feel the name of massive, polypoid, elephantiastie fibro- 
sarcoma of the endometrial stroma designates the most conspicuous gross 
and histologic characteristics of this tumor. 

The authors wish to express their appreciation to Dr. James Eiing and to Dr. 
Kornel Terplan under whose direction this paper was prepared. 
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26 per cent, while toxemia in the multiparous patient is followed by an 
incidence of 66 per cent. Pregnancies subsequent to the toxemic preg- 
nancy seem to he definite factors, for when pregnancy is repeated in the 
patient who has had toxemia, the chances of later hypertension are twice 
as great as in those who do not repeat their pregnancies, and the risk is 
increased with each subsequent pregnancy. 

The severity and the tjTpe of the toxemia, except instances of previ- 
ously laiovm. chronic nephritis or essential hypertension, seem of no 
special significance in the frequency of hjqiertension. There is a lower 
incidence following eclampsia, but the tendency of eclampsia t6 occur 
in the young primipara and the higher primary mortality rate in the 
severe forms of eclampsia are probably the factors which are operating 
to explain in some degree the difference in incidence of hypertension 
follo'wing the convulsive and nonconvulsive types. The height of the 
systolic and diastolic pressures at the time of the toxemia, except at the 
very high levels, seem to plaj* only a small part in the incidence of later 
hypertension. 

Except in cases of preriously known nephritis and hypertension, there 
are no definite criteria by which the possibility of permanent hyperten- 
sion following the toxemia can be predicted with certainty, although, in 
general, the chances are much less in the young primipara, whereas the 
chances in the older multiparous individuals, particularly those who 
repeat their pregnancies, are much greater. The individual who has had 
toxemia should be observed afterward, and if hypertension persists, 
additional pregnancies should be undertaken vdth considerable reluctance 
and with a very careful prenatal regime. On the other hand, about half 
of the patients will have no persisting hypertension and may go through 
subsequent pregnancies without ill effects or pennanent damage. 


PROTEIN AND HEMOGLOBIN IN NORIMAL AND TOXIC 

PREGNANCIES 

John D. Bibb, M.D., New York, N. Y. 

(From the Philadelphia General Hospital) 

I T IS now believed that the edema so conmionly seen in toxic preg- 
nancies is due in part to hypoproteinemia which results from dietaiw 
protein deficiency.^' - Experiments on dogs^ have shown that the pro- 
tein intake is not only related to the production of serum protein but 
also related to the production of hemoglobin. In this work, protein and 
hemoglobin were removed from the circulation of some of the animals, 
while in others the hemoglobin in the form of washed red cells was re- 
injected and their only loss was in the plasma. Thus, in certain respects, 
the rapidly increasing removal of all the products necessary for its 
growth by the fetus from the maternal circulation was simulated. 

This study was undertaken, therefore, with the purpose of investi- 
gating the relationshqi of the diet to anemia and hypoproteinemia and 
of their relationship to the occurrence of the toxemias of pregnancy. 
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cases of liydatidiform mole, found only one of these in the Fallopian 
tube. King-“ repoi'ted one case of tubal mole, and emphasized the value 
of the Asehheim-Zondek test as an aid in diagnosis. Four other scat- 
tered reports of single cases have also appeared in the foreign literature. 

A recent paper by Hertig and Edmonds^" on the “Ctenesis of Hydatidi- 
form Mole” summarizes the results of a study of a large number of 
aborted (uterine) specimens. Tliese authors feel that, although the 
typical advanced intrauterine mole of pregnancy is a relatively rare 
disease (1 in 2,062 deliveries), not enough emphasis has been placed 
on the origin and evolution of liydatidiform changes in early pathologic 
pregnancies. They found pathologic or so-called “blighted” ova in 
almost 50 per cent of spontaneous abortions in their material. They 
describe in detail their classification of these, and the transitional changes 
observed in early liydatidiform degeneration. It has been noted that 
pathologic embryos (and often absence of embryos) are frequently found 
in tubal pregnancies, and these pregnancies are of necessity- relatively 
early. It seems probable that liydatidiform changes are present in 
tubal pregnancies more often than is generally believed, and the possi- 
bility should be kept in minyl. 

We wish to report a case which falls, we believe, in the category of 
true liydatidiform moles and not in the transitional group. The three 
accepted characteristics of this condition are present: (1) Tropho- 
blastic proliferation, (2) liquefaction and degeneration of the villous 
stroma, and (3) scantiness or absence of blood vessels in tlic villi. 

The history is as follows: A 29-year-old white married woman. was 
admitted to the Albany Hospital, on the Service of Dr. M. J. Stapleton,' 
on Aug. 17, 1938. Her chief complaint was of right-sided lower ab- 
dominal pain of one week’s duration. Slie had been married for seven 
years and had never become pregnant. Her menstrual periods had 
always been regular, occurring every twenty-eight days, lasting two 
days, and being accompanied by moderate dysmenorrhea. 

Her last regular period had occurred on May 30, 1938. Slie missed 
the June period, and on July 7 she started to have moderate vaginal 
bleeding. The bleeding was thought to be her normal period as she had 
the mild abdominal cramps which usually occurred at this time. How- 
ever, she continued to bleed intermittently during the rest of July, re- 
quiring 2 pads dailjL At no time was the hemorrhage severe. She 
continued also to have occasional cramps, but no incapacitating pain. 

By August 11, the bleeding had decreased. The abdominal pain be- 
came localized to the right lower quadrant and was now almost con- 
stant. It increased in severity during tlie following week, and increas- 
ing constipation developed. The patient worked as a practical nurse 
until the day before admission. She then called a doctor, who sent her 
at once to the Hospital. 

Examination of the patient revealed a uterus of noi’mal size, a tender 
mass in the right adnexal region, and a normal left vaginal vault. Her 
general physical condition was good, admission temperature 99° F., 
pulse 90, and respirations 20. The red count was 3,400,000, and the 
white count 10,000. The blood Wassermann test Avas negative. No 
preoperative Aschheim-Zondek test Avas done. A diagnosis of ectopic 
pregnancy Avas made and a laparotomy performed. 

At operation, a mass 3 cm. long, AAuth a diameter of 2.5 cm., Avas present 
in the midportion of the right Fallopian tube. The tubal serosa over 
this mass Avas bluish in color but shoAved no evidence of perforation. A 
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HYDATIDIFORM MOLE FOLLOWING TUBAL PREGNANCY 
]\'Iary DeWitt Pettit, M.D., Albany, N. Y. 

(From, the Departments of Pathology and Gynecology, Albany Medical College) 

P RIOR to June, 1938, only 35 eases of primary eliorionepitlielioma 
of the Fallopian tube had been reported.^ Since that time, how- 
ever, the reports of 7 more cases have appeared. In view of tlie num- 
ber of cases of this malignant tumor, it is surprising to find so few re- 
cent reports of hydatidiform mole following tubal pregnancy. In 
theorj’-, this lesion should be many times more common than chorion- 
epithelioma. Meyer^’ ® in 1918, and Mall and Meyer^ in 1921, in re- 
viewing the material of the Carnegie Embryologieal Collection, stressed 
the fact that early changes characteristic of hydatidiform mole are fre- 
quently overlooked, both in aborted material from the uterus and in 
specimens of tubal pregnancy. Hydatidiform mole may, therefore, 
occur more frequently than is usually supposed. 

A review of the literature as far back as 1918, has been made in an 
attempt to arrive at an estimate of the incidence of primary tubal mole. 
There is considerable difference of opinion as to the criteria for diagnosis 
in borderline cases, both in tubal and in uterine mole. Therefore, the 
figures given for the incidence of these conditions vary widely with dif- 
ferent authors. 

Ewing® mentions 12 cases of chorionepithelioma following pregnancj’- 
in the Fallopian tube, but does not speak of tubal mole. GoodalF in 
the Davis Obstetrics and Gynecology, states that hydatidiform mole 
primary in the tube is exceedingly rare, but gives no specific details. 
Schumann’^ in the Curtis Obstetrics and Gynecology, remarks that in 
theory tubal mole should be fairly common. In estimating its incidence, 
Schumann, as well as Novak,® quotes the statistics previously given by 
Meyer^ in 1918. The latter author^’ ® found 7 cases in the literature 
and added 48 of his own. Three years later, in collaboration with Mall, 
Meyer* gave the incidence of hydatidiform degeneration in tubal preg- 
nancies as 34 per cent, or 45 cases out of 153 studied. His diagnostic 
criteria, according to Novak,® however, were open to question, since he 
based his conclusions on the presence of certain stromal and vascular 
changes believed by him to be characteristic of early mole. These 
changes alone are not accepted by all pathologists as definite evidence 
of mole formation. His percentage may, therefore, be presumed to be 
somewhat high. In tlie opinion of Phaneuf,® hydatidiform degenera- 
tion occurs in about 3 per cent of all cases of tubal pregnancy, but he 
gives no specific data concerning actual case histories. In this same 
paper, Phaneuf reports 9 eases of mole seen in his personal experience, 
all of which were of intrauterine origm. Sherman-® in a report of 78 
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is no definite tissue cultnre-like growth of detached masses of chorionic 
epithelium. There is little penetration of the tubal wall in the sections 
studied. 

In conclusion, because of the recent interest in tubal chorionepithe- 
lioma, it seems timely to report this case of hydatidiform mole primary 
in the Fallopian tube. 



riff. 3. Fiff. 4. 

Fiff. 3. — Area “A” in Fiff. 2. Note tlic marked proliferation of the chorionic epi- 
thelium, especially the Langhans’ cells. The stroma shows liquefaction degeneration 
and no blood vessels are seen in these villi. Syn., Syncytium ; Lan., Langhans’ cells ; 
St.j stroma. (X66.) 

Fig. 4. — ^Area "B” in Fiff. 2. This section through the mole shows marked pro- 
liferation of the trophoblastic elements, especially tlie syncytium. Syn., Syncytium ; 
Lan., Langhans’ cells; St, stroma. (X6G.) 


The unusually marked proliferation of the chorionic epithelium cover- 
ing the villi in this case would make one suspicious of malignant poten- 
tialities in this tumor. 

The author wishes to thank Dr. M. J. Stapleton for his permission to use the 
clinical history of this case, and Drs. A. W. Wright and C. F. Graham for their 
helpful advice. 
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small intramural myoma was present in the right eornu of the uterus. 
Right salpingectomy, myomectomy, and appendectomy were done. The 
patient made an uneventful convalescence. 

On gross section, the dilated portion of the Fallopian tube contained 
granular friable material, portions of which were described as cystic. 
No fetus was seen. 

On microscopic section, the tubal mucosa showed a marked inflam- 
matory reaction, and many polymorphonuclear leucocytes were seen in 
the lumen of the tube. The site of the pregnancy showed mark- 
edly swollen chorionic villi in some areas, with liquefaction and 
degeneration of the stroma (Pigs. 1 and 2). Other villi were sur- 











Fig. 1. 


Pig-. 2. 


Pig. 1. — Section through tubal 'wall, mucosa and hydatidiform mole. The tubal 
mucosa is acuteiy inflamed. The swollen avascular villi and masses of proliferated 
chorionic epithelium are characteristic of hydatidiform mole. See Figs. 3 and 4. 
Syn., Syncytium; Lan., Langhans' cells; St., stroma. (XU.) 

Pig. 2. — Section through another portion of the hydatidiform mole. Note the masses 
of Langhans’ cells and of syncytium. The stroma of the villi shows liquefaction and 
blood vessels are scanty or absent. Syn., Syncytium ; Laiu, Langhans’ cells ; St., 
stroma. (Xll.) Area “A” magnified X66 is seen in Pig. 3, and Area “B” magnified 
X66 is seen in Fig. 4. 

rounded by piled-up masses of Langhans’ cells and syncytium (Figs. 
2, 3, and 4). No blood vessels were seen in these villi, although the 
duration of the pregnancy was ten to eleven weeks. Because of the 
striking hyperplasia of the chorionic epithelium, the possibility of malig- 
nancy, either actual or potential, was brought to mind. 

A two-year follow-up on the patient showed that she presented no 
further symptoms, and a recent negative Friedman test tends to con- 
firm the diagnosis of benign hydatidiform mole, rather than the malig- 
nant or so-called destructive mole. There is no evidence of invasion of 
the villous stroma by chorioepithelial elements. The Langhans’ cells 
and syncytium, although markedly hyperplastic, are rather evenly ar- 
ranged, and do not vary much in size, shape, or staining reaction. 'There 
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chest showed atroiDhy of the breasts with distribution of liairs particu- 
larly about the areola. The lung findings were normal. On percussion 
the heart was found to be within normal limits; on auscultation a soft 
systolic murmur was heard over the apex and aortic areas. 

The abdomen was distended and a distinct fluid wave was elicited. 
The liver, kidneys, and spleen were not palpated. In the lower ab- 
domen a hard, hallotable mass about the size of a five and one-half 
months’ pregnancy was palpated. The gluteal regions showed slight 
atrophy of the fat tissue, and there was slight pitting edema of the legs. 

Pelvic examination revealed a slight hypertrophy of the clitoris. 
The introitus admitted two fingers with ease. The Bartholin and Skene’s 
glands and urethra were negative. Vaginal examination, following ab- 
dominal paracentesis in which 8,500 e.c. of a straw-colored fluid was 
removed, revealed a softened, lacerated cervix pointing posteriorly and 
to the right. The corpus uteri was fairly firm and not enlarged. A 
smooth, moderately firm, nontender mass tlie size of a five months’ preg- 
nancy was palpated. It was difficult to determine whether this mass 
was attached to the uterus or lay adjacent to it. The mass was some- 
what movable and the adnexal structures were obliterated by the mass. 

Lahondorxj Findings . — Red blood cell count was 3,800,000 per cubic 
millimeter; hemoglobin 72 per cent; white blood cell count was 11,500; 
differential count revealed 87 ])er cent polymorphonuclear leucocytes, 
10 per cent lymphocytes, and 3 per cent monocytes. The Kahn and 
Wassermann tests were negative. The urine was negative for sugar and 
albumin. 

X-ray films of the chest showed a small amount of infiltration in the 
lungs, probably due to passive congestion. X-ray picture of the abdo- 
men showed no radio-opaque shadows. 

In view of the clinical and physical findings, a masculinizing tumor 
of the ovary was considered by Dr. H. Isaacs of the Medical Department. 

The patient was transferred to the Gynecological Service of one of 
us (A. E. K.), and she was operated upon on Aug. 20, 1940. A right 
ovarian tumor the size of a five months’ pregnancy was exposed follow- 
ing the removal of 10,000 c.c. of yelloAV serous ascitic fluid. The uterus 
was enlarged to the size of a two months’ pregnancy. A bilateral sal- 
pingo-oophorectomy and a supracervical hysterectomy were performed; 
1000 e.c. of saline were instilled into the abdominal cavity before closure. 

The patient made an uneventful recoverj^ and six weeks after her 
operation the hairs of the chest and chin disappeared and the clitoris 
returned to normal. No ascites was noted since the operation. 

Pathologic Report . — The specimen consisted of a uterus amputated 
above the cervix, both tubes, and botli ovaries. The uterus, previously 
opened, measured 7 by 6 by 4 cm. The myometrium measured, up to 
2.5 cm. in thiclmess; the consistency was Arm and light tan gray in color 
traversed by gi’ayish white lines. The endometrium measured up to 1 
mm.; it was fiirni and reddish gray in color. The flmbriated ends of 
both Fallopian tubes were patent. The walls were slightly thickened 
and the mucosa was light gray in color. 

The left ovary measured 3.5 by 2.1 cm. On section it contained a 
previously opened cyst filled with a brownish serous fluid and numerous 
corpora albicantia. The right ovary was transformed into' a- tumor 
mass and' meaisured 15 by 17 by 11.5 cm. Except for a 7 cm. circular 
area vdiib'h- was roughened, the surface of the ovary was smooth and 



AE.KHENOBLASTOMA OP THE OVARY 

Aaron E. Kanteh, M.D., M.S., P.A.C.S., and 
Alex B. Ragins, M.S., M.D., Chicago, III. 

(From the Gynecological Service of A. E. Ranter and the JDepatiment of Surgical 
Fathology, Cook Cotmty Eospital) 

B ecause of the relative infrequency of masculinizing tumors of the 
ovary, this ease is worth reporting. Novak^ has gathered a 
total of 51 cases. Since then eases have been reported in the literature 
by Canelo and Lisser,^ Doekerty and MacCarty^ and others. 

Meyer,* who has contributed considerably to the recognition of this 
unusual type of tumor, points out the variability of the histologic find- 
ings of arrhenoblastoma. Novak,® in his description of ari’henoblas- 
tomas, describes three types of histologic variations, namely the highly 
differentiated form (testicular adenoma of Pick) , the higlily undifferen- 
tiated variety in which the histologic picture resembles that of a sarcoma, 
and the third form which is termed the intermediate group whose diag- 
nostic criteria, such as tubule formation and occurrence of interstitial 
cells, are developed to a greater or lesser degree. 

We would like to report a case showing the intermediate type of 
arrhenoblastoma of the ovary. The patient, E. B., 47 years of age, 
was admitted to the Cook County Hospital on Aug. 7, 1940. She stated 
that she was perfectly well until February, 1940, when she first began 
to experience backaches. These pains were fairly mild until March 
4 of the same year when they became more severe and at the same time 
her abdomen became distended. On March 22, 1940, her physician 
tapped her abdomen and removed a considerable amount of yellow 
fluid. This relieved her pain considerably. The patient found it neces- 
sary to be tapped on three other occasions before entering the hospital 
for further treatment. In the past six weeks she has noted a slight 
growth of hair in the chin area associated with fall of hair from the 
head. 

The patient’s menses began at 15 years and 4 months of age; the 
frequency was regular, every twenty-eight days, up to August,’ 1939. 
The flow was profuse for the first two days and tapered off gradualljq 
the entire period lasting eight days. One week after cessation of the 
normal flow in August, 1939, a slightly bloody flow was noted and this 
lasted for two days and ceased. Thereafter the patient menstruated 
regularly until January, 1940, ivhen she developed an amenorrhea until 
Aug. 7, 1940, the day she entered the hospital. At that time she had a 
scanty flow. 

The patient was pregnant one time and delivered spontaneously, the 
labor period lasting only three and a half hours. 

Physical examination revealed a well-developed, well-nourished white 
woman lying comfortablj^ in bed and not acutely ill. The pulse was 
96, the temperature 99.4° F., respirations 24, and the blood pressure 
108/80. The scalp was normal. Pupils reacted to light and accommo- 
dation; there was a slight suggestive lid lag and exophthabnus. The 
chin showed a slight hirsutism. The thyroid was not palpable. The 
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Fig. 2. — Hemalum eosin stain photomicrograph showing papillary racemose-like 
gland structure. (Mag. X76.) 

Fig. 3. — Hemalum eosin stain showing large dilated glands lined by high cuboldal 
epithelial cells containing amorphous debris in the lumen and the small tubular glands 
in the center lined by low cuboldal epithelium. (Mag. X76.) 
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light purplish-red in color. The sectioned ovary was composed of a 
mushlike purplish gray to greenish gray necrotic tissue Avhich in places, 
particularly in the center of the mass, was partially liquefied (Fig. 1). 
In other places in the periphery of the tumor where the tumor tissue 
was not degenerated, ill-defined nodular areas light yellowish gray 
mottled by areas of purplish gray color were noted. 

Microscopic examinations were made from different areas of the 
ovarian tumor as well as from the opposite ovary and from the uterus. 
The sections were stained with hemalum and eosin, azocarmine. Van 
Gieson, sudan III, Gamori, Mallory phosphotungstic hematoxylin, and 
iron hematoxylin. In addition, unstained frozen sections of the tumor 
were studied by means of the fluoi'eseenee microscope.® 



Fig. 1. — Cut section of arrhenoblastoma of ovary showing cystic areas in the tumor 
due to liquefaction of necrotic tissue. 


Throughout the ovarian tumor, in addition to large focal areas of 
necrosis, there were seen several different types of glandular arrange- 
ment. One type was composed of a papillary process which in places 
appeared to show fusion of the processes forming small racemose-like 
structures (Fig. 2). These glands were lined by several layers of 
euboidal epithelial cells. The cytoplasmic membranes of those cells were 
rather indistinct. The nuclei were round to oval shaped and coarsely 
granular. Other glands were distended, round to oval in shape (Fig. 
3) and were lined by single layers of high euboidal cells with fairly 
large round nuclei which were distinctly vesicular but in places re- 
sembled the cell lining descriljed in the glands above. The cytoplasm 
of some of these cells contained sudanophilic droplets, and nearly all 
of the cells contained phosphin 3 R droplets as demonstrated by the 
fluorescence microscope. The lumina of these dilated glands were filled 
with desquamated cells whose nuclei had undergone pylmosis and kaiyor- 
rhexis and contained also amorphous debris and coagulated pink-stain- 



FIBROSARCOMA OP THE BUTTOCK ASSOCIATED 
WITH PREGNANCY 

L. P. Kirtz, M.D., AND M. D. Pareira, M.D., St. Louis, Mo. 

(From the Ellis Fischcl State Cancer Hospital, Colnmhia, Mo.) 

T hese two cases are reported because of the rather unusual associa- 
tion of fibrosarcoma of the buttock and pregnancy. The cases varied 
widely as to treatment and outcome. 

The first ease is unusual in tliat the tumor arose in the gluteal region, 
and by direct extension encroached upon the birth canal. Dystocia due 
to tumors, of course, is not rare, but most often the tumor arises from a 
pelvic structure, myomata,^ ovarian tumor,^ or the bony pelvis itself.^ 
The second case presented no dystocia. 

Case 1. — B. H. (No. 2335), a 42-year-old white gravida, was first seen 
in the clinic at the Hospital, Dee. 18, 1940. She was referred by her 
family physician because of a painful swelling in the left buttock which 
appeared as a small lump three and one-half years previously. Follow- 
ing an unsuccessful attempt at excision elsewhere six months previously, 
the tumefaction had evinced accelerated growth. Histologic examina- 
tion by the consulting pathologist showed a sarcoma. 

Examination revealed a modei’ately anemic and emaciated woman. 
A hard, irregular, tender mass approximately 15 cm. in diameter which 
was fixed to the skin but not to the bone presented in the left buttock. 
The mass invaded deeply into the gluteal muscles and ischiorectal fossa 
medially to the vaginal Avail Avith resultant narroAving of the outlet and 
vagina. The patient Avas found to be seven months jiregnant; the ex- 
pected date of confinement Avas estimated as being Feb. 27, 1941. The 
patient had had four previous pregnancies, all of Avhich AA-^ere normal and 
terminated in uneventful deliveries. The fetal position AAms occiput 
anterior; the head Avas floating and fetal heart tones Avere normal. Pelvic 
measurement revealed a diagonal conjugate of 12.5 cm. The tuberosities 
could not be accurately measured because of tumor groAAdh over the left 
tuberosity; hoAvever, the distance betAveen the right tuberosity and the 
resistant borders of the neoplasm on the left Avas approximately 5 cm. 

The patient Avas admitted to the hospital Jan. 11, 1941, Avith no change 
in the above findings except for some increase in size of the tumor Avhich 
Avas not rebiopsied here because of a desire to aA'oid a fungating mass 
through the incision. The fetus Avas found to be viable. Roentgeno- 
grams reA^ealed no evidence of local or remote osseous inAmlvement. The 
Kahn Avas negative. 

It Avas the consensus of opinion that the malignancy Avas advanced be- 
yond any hope of effective specific therapy, the presenting problem 
therefore being salvage of a live infant. It Avas further felt that this 
Avould be jeopardized if the forces of labor Avere alloAved to impinge the 
fetus against the narroAved and very resistant outlet. The patient Avas 
consequently treated supportively. 
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ing material. The third type of gland was small and at times dis- 
tinctly tubular in character. They were lined by low cuboidal epi- 
thelium (Pig. 3) whose cytoplasm was more pale than the larger glands 
described above. The nuclei, however, were similar to the nuclei of the 
first group of glands described, except possibly for a more marked 
elongation. The interstitial tissue for the most part was composed 
of a loose edematous connective tissue which was quite cellular and con- 
tained few reticulum fibrils scattered throughout the interstitial tis- 
sue. Particularly in the region about the smaller glands wei’e single 
or groups of foamlike cells (Fig. 4) filled with sudanophilic material 
which was rich with a bright green-fading vitamin A fluorescence as 
demonstrated by the fluorescence microscope. After the fading of the 
vitamin A fluorescence, a stable brownish ultraviolet fluorescence re- 
mained. In addition, anisotropic lipoid droplets were present in these 
cells. These cells resembled the interstitial Leydig cells of the testicle. 
The capsule of the tumor was composed of edematous connective tissue 
and had completely lost the characteristic appearance of the cortex of 
the ovary. 

Section of the other ovary revealed numerous corpora albicantia and 
no apparent primordial ova in the cortex. In one area was a small 
cyst lined by large cells, containing brown pigment granules. 

Section of the uterus revealed an atrophy of the endometrium (Fig. 5) 
with single large moderately dilated glands lined by a tall columnar 
epithelium containing more or less centrally placed round to oval- 
shaped vesicular nuclei. The endometrial stroma appeared to be mod- 
erately fibrotic. The myometrium was unchanged. 

In view of the above pathologic finding, a diagnosis of an intermediate 
type of arrhenoblastoma was made. 

SUMMARY 

A ease of an arrhenoblastoma of the ovary is reported. It is charac- 
terized clinically by symptoms of defeminization as characterized by 
atrophy of the breast and fat of the gluteal region and sjonptoms of 
masculinization as characterized by hirsutism and hypertrophied clitoris. 
From a pathologic point of view, the diagnosis of arrhenoblastoma of 
the ovary is greatly enhanced by the use of the fluorescence microscope 
which enables one to demonstrate more definitely those cells which re- 
semble the interstitial cells of Leydig as seen in a testicle. 
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Since the prenaW clinic of the Philadelphia General Hospital accepts 
only those on relief or in quite similar financial circumstances, it was 
assumed that little animal protein food could be purchased, since this 
IS one of the most expensive items in an ordinary diet. Dietary protein 
deficiencies were expected. 

METHOD 

Serum protein and chemical hemoglobin determinations were made on each new 
prenatal clinic patient. If the hemoglobin was low, a red cell count was done. 
Out of the new cases for each day, 3 were chosen to be followed with repeated de- 
terminations, namely, the one with the lowest protein, the one with the lowest 
hemoglobin, and the one with a normal value in both. A dietary survey was made 
for as many of these cases as possible. A qualified dietitian gave each woman a 
form to be filled out with the quantities of all foods eaten for a week. Many of 
the patients were irresponsible and illiterate, so that only a few could be success- 
fully followed and only a few (71 cases) returned the diet sheets in nny form 
that was good enough for analysis by the dietitian. 

Patients were admitted for toxemia when the systolic pressure reached 100, or 
when^ other symptoms appeared in sufiieient degree to warrant admission. Serum 
protein, a/ g ratio and liemoglobin determinations were made on admission. No 
attempt was made to suggest therapy, either in the clinic or on the ward. 

FINDINGS 

About 20 per cent of the prenatal clinic patients showed a protein of 6.0 Gm. or 
less on their first visit. The protein findings are usually arranged so that the values 
for patients in the same month of pregnancy appear together. 


Table I. Tee Occubeence of Htpoproteinemia in Clinic Patients by Months 


Month of pregnancy 

1 2 

3 

1 4 

5 

1 6 

mam 

s 

9 

Total number of patients 

22 

43 

1 73 

91 

69 1 

joni 

43 

51 

studied for proteiu 

Per cent with low protein 

1 18.1 

9.3 

1 

1 16.5 

15.5 



23.2 

25.4 


There were a number of women who remained well while their protein levels were 
low, but there were also a number who had more or less marked symptoms of tox- 
emia. In the line which shows the percentage of the low group (6 Gm. or less) 
who were toxic, the number was highest in the group found low in the fifth month 
but remained liigh for all the succeeding montlis. 


Table II. The Occuhrence of Toxemias Among the Low Protein Group 


Month of pregnancy 

2 

3 

4 1 

5 1 

6 

7 

8 1 

9 

Percentage of the low group 
who were toxic 

0 

25 

50 

69.2 

1 

50 

36.6 

33.3 

26.0 


When the patients were divided into a group who became toxic and a normal 
group, it was found that the number with hypoproteinemia was greater in the former 
than, in the latter. After the protein levels of the two groups had remained the 
same, viz., between 6.6 and 7.5 Gm. for the first seven months of pregnancy, the 
level of the toxic group fell below that of the normal group, which remained at the 
previous level to the end. 

The results of determinations repeated three or more times on each patient appear 
in Tables IV, V, and VI. In the first two of these tables, low protein means that 
one or more values of 5.6 Gm. or less was obtained in the time stated. In the third, 
low protein means that the average of all determinations during pregnancy were 
low. 
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The patient spontaneously entered into active labor Feb. 7, 1941, the 
membranes rupturing very shortly thereafter. The patient was taken 
to the operating room immediately and given 150 mg. of novocaine intra- 
theeally. Low cervical transverse cesarean section was performed with- 
out technical difficulty. A normally developed viable male infant was 
delivered. Before the procedure was completed the blood pressure 
dropped to 70/40 notwithstanding two administrations of % gr. of 
ephedrine, and extreme circulatory collapse nnth anoxemia and coma 
intervened from which the patient at no time aroused. Blood trans- 
fusions, stimulants, and nasal oxygen were employed to no avail. The 
patient died thirty hours following the section presenting throughout 
this interval the sjmdrome described above. 



Fig. 1. Fig. 2. 


Fig. 1. — (No. 41-A-199.) Liver, X55. Diagnosis: Early atrophy, red stage. Note 
loss of structure with necrosis of liver tissue and infiltration with polymorphonuclear 
leucocytes. 

Fig. 2. — (No. 41-A-199.) Thigh, soft tissue, X55. Diagnosis; Verj' cellular malig- 
nant sarcoma with little stroma and numerous tumor giant cells. 


Autopsy. — Anato7nic Diagnosis: Fibrosarcoma of the thigh; edema 
of the cervix and vagina; hypertrophy of the uterus (post partum one 
day) ; multiple splenic infarcts; acute yellow atrophy of liver. 

The body was that of an extremely anemic, white, adult female. The 
breasts were enlarged, and on cut section showed a yellowish white 
material oozing from the prominent lobulated breast tissue. On the 
inner upper surface of the left thigh there was a fungating, ulcerating 
tumor mass. This was grayish red in appearance, soft in consistencj’-, and 
it invaded the neighboring muscle. It showed marked ewdence of 
necrosis and hemorrhage, but did not involve the bone. The peritoneum 
contained a small amount of clotted blood. There were a few areas in the 
bases of both lungs suggesting early bronchopneumonia. The spleen 
^yeighed 320 Gm. and showed multiple areas of recent infarcts. The 
liver weighed 1,700 Gm. It was somewhat soft in consistency, had 
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rounded edges, and was bro^vnish yellow in color. On section the 
architecture was quite clearly delineated. There were numerous poorly 
defined, small, yellow zones within the liver parenchyma. The uterus 
was enlarged, the vagina and cervix edematous. 

Microscopic examination showed evidence of bronchopneumonia. There 
were multiple areas of recent infarction in the spleen. The liver showed 
recent widespread areas of necrosis. These zones were scattered in a 
haphazard fashion throughout the liver parenchyma (Fig. 1). There 
was no evidence of regeneration of liver cells, and only very rare zones 
of hemorrhage. The liver cells in the regions of necrosis showed the dis- 
appearance of their nuclei and many of tlie cells were completely 
destroyed. The kidney showed fairly marked tubular degeneration. The 
uterus showed the characteristic changes one day post partum. Sections 
from the tumor showed a veiy cellular fibrosarcoma. Tumor giant cells 
were numerous. The nuclei of the cells were rich in chromatin, and 
showed many fine nucleoli. There was evidence of old and recent hemor- 
rhage, and there was invasion and destimction of muscle (Fig. 2). 

The tumor, a fibrosarcoma, showed no evidence of metastases. The 
liver atrophy was acute, widespread, and probably the immediate cause 
of death. The bronchopneumonia was an incidental and terminal 
finding. 

Case 2. — L. H. (No. 2092), eoloi-ed female, aged 20 years, was first 
seen at the Cancer Hospital on Sept. 25, 1940, complaining of a tumefac- 
tion of the left buttock of five montlis’ duration which first appeared 
foUo'wing trauma. There had been increasing local pain which radiated 
down the posterior aspect of the lower extremity. Ambulation had been 
progressively impeded, and when seen at this time the patient was able 
to walk only with the aid of crutches. There had been a 22-pound weight 
loss since the tumor had first been noticed. There was a histoiy of recent 
irregular menses, and the patient had been amenorrheic during the past 
two or three months. She had had one previous pregnancy which was 
normal. 

Examination revealed a Avell-developed and well-nourished girl in 
apparent good general condition. On the left posteriorly, at the level of 
the gluteal fold, there was a firm, smooth, globular tumefaction, 12 cm. 
in diameter which felt fixed and remained immobile on rotation of 
femur. There was a marked limp due to pain and stiffness in the hip 
region. Examination further revealed evidence of a three and one-haK 
months’ pregnancy. 

Routine laboratory procedures gave results within normal limits except 
for a moderate secondary anemia. The blood Kahn was negative. Roent- 
genogram of the hip revealed no bony changes, the tumefaction throwing 
a soft tissue shadow overlying the lateral aspect of the left hip joint and 
greater trochanter. Complete skeletal roentgenograms revealed no 
evidence of metastases. An approximate three to four montlis’ fetal 
skeleton was visualized in the pelvis. The mass was biopsied at which 
time it was found to be encapsulated and, in part, cystic. The capsule 
was found to be inseparably attached to the capsule of the hip joint and 
to extend medially to the ischial spine from which it could not be 
separated. Histologic examination of the obtained tissue revealed a, very 
cellular fibrosarcoma in which mitotic figures were infrequent (Fig. 3). 
It was felt that the only surgical approach of curative adequacy, would 
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be hemipelvectomy. Because of disadvantages of this procedure and be- 
cause of the marked cellularity of this tumor, x-radiation was favored. 

Consequently the patient was given 2,000 roentgens x-radiation 
through each of four 10 x 15 cm. portals directed at the lesion at 50 cm. 
STD. (200 KV, 1 mm. copper, 1 mm. Ah). The patient stood the radia- 
tion well. She was discharged Nov. 15, 1940, at which time she was 
completely free of pain and was able to walk well. There was still 
minimal damage through the biopsy wound. 

When seen March 5, 1941, the tumor was observed to have markedlj^ 
decreased in size. The incision Avas Avell healed. The fetus was found 
viable, in L.O.P., head floating. 

On April 4, 1941, elseAvhere, the patient spontaneously delivered a 
living female infant, Avhieh Avas apparently normal in every respect. 
The patient was seen in the clinic, along Avith her baby, on May 9, 1941. 
At this time palpation revealed the tumor to be flrmer and slightly larger 
than on March 5, 1941. The patient Avas advised to enter the hospital for 
x-ray therapy to tAvo neAv ports. She promised to enter in one Aveek, but 
up to the present time, she has not returned, nor has the social serAuee de- 
partment been able to contact her. 



Fig. 3. — (No. 40-1468.) Buttock, soft tissue, X240. Diagnosis; Fibrosarcoma. Very- 
cellular, rapidly gro-wing sarcoma -with numerous mitotic figures. 

DISCUSSION 

In the first ease, the tumor involved a large portion of the buttock near 
the pelvic outlet. It Avas obAuously an inoperable lesion. The question 
arose as to whether x-radiation should be attempted. It AA^as felt that 
this course of treatment would be purely palliative since fibrosarcomas 
do not, as a rule, respond Avell to x-radiation. Walther^ reports 13 per 
cent of five-year cures Avith x-ray therapy, and states that the best results 
Avere with fibrosarcomas of the eyes, ears, oral caAuty, mesopharynx, and 
mediastinum. Paterson® makes the statement that x-radiation is actually 
contraindicated for fibrosarcoma unless given as a palliative procedure. 
X-radiation of the tumor Avould have exposed the fetus to x-rays since 
the tumor extended into the pelids. Mundell® has pointed out the 
dangers to the fetus of exposure to x-radiation. For these reasons it 
was decided to aim only at obtaining a live infant. 

The second case represented a different problem. The patient pre- 
sented herself earlier in pregnancy with a much more circumscribed 
tumor. The tumor, moreover, was situated so that x-radiation could 
be giA^en AAuthout exposing the fetus to any of the primary beam, and to 
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very little scattered radiation. It was felt, therefore, that the mother 
deserved' a thorough attempt at curative irradiation. Surprisingly 
enough, the tumor responded well, perhaps because of its marked 
cellularity. 

One of the most unusual features of the first case is the acute yellow 
atrophy, which probably accounted for the patient’s death. Eolleston" 
states that he lias seen this disease onty 13 times in thirty-four years, 
except when it was caused by specific poisons, such as arsphenamine, etc. 
This patient received no medication which could have been the etiologic 
factor. Barbiturates were not used, and the anesthesia was spinal. Ap- 
parently this was a case of acute yellow atrophy resulting from a com- 
bination of the pregnancy and the tumor. Until the cesarean section was 
done, however, there were no signs or symptoms of toxemia. Malignancy 
in itself, even when in the form of a rapidly growing sloughing tumor, 
does not cause acute yellow atrophy. 

The diagnosis of acute yellow atrophy was not made before death, 
since the patient did not live long enough to develop jaundice. 
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BASAL CELL CAKCINOMA OF THE VULVA^^ 

AVilliam Berman, M.D., St. Louis, Mo. 

(From the laboratories of The Barnard Free Shin and- Cancer IZospital and the 

Jewish Hospital) 

T his study concerns itself with basal cell carcinoma of the vulva, 
which is one of the rarer types of malignant neoplasms of the vulva. 
It is based on the study of 4 such cases occurring on the clinical service 
and private practice of Dr. Fred J. Taussig. The clinical cases were all 
observed since 1927 at The Barnard Free Skin and Cancer Hospital. 

Following are the histories and findings in these cases of basal cell 
carcinoma of the vulva : 

Case 1. — jMi-s. M. S., a 72-year-old white woman, came to the Barnard Hospital 
Clinic because of an irritation on the left side of the vulva of twelve years’ dura- 
tion. She had 11 children and her menses ceased at the age of 57. This area of 
irritation ulcerated intermittently, causing an intense pruritus of the vulva. No 
bleeding was associated with this. The lesion began about the size of a small pea 
and continued to gi-ow very slowly. Physical examination revealed a superficial ulcer 
about the circumference of a silver dollar at the upper angle of the left labium 
majus (Pig. 1). The ulcer involved the mucous membrane of the prepuce. The 
ulcer was not infiltrating in nature and the edges were hard and rolled. Tlie base 

♦Aided by a grant from the Louis M. Monheimer Memorial Research Fund. 
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of the ulcer showed no attachment to the underlying tissue. A diagnosis of car- 
cinoma of the vulva was made. There was no evidence of regional glandular in- 
volvement at this time. On Sept. 1, 1927, a vulvectomy was done. The lesion on 
the left upper half of the vulva was removed with a good surrounding margin of 
normal skin. The leueoplakic area over the labia minora was also removed from 
the level of the urethral meatus upwards. 

Fathologio Examination. (Dr. L. H. Jorstad). — “The specimen is that of an 
irregularly-shaped portion of skin from the vulva, measuring 4 by 7 cm. Part of 
the section is covered with mucous membrane and part with skin. At the muco- 
cutaneous margin is an ulcerated area, irregular in shape, 114 cm. in diameter. The 
edge of a portion of the ulcer is thickened and tlie remainder of the edge is smooth. 
The tliiekened edge is grayish white in color. The remainder of the ulcer is bromiish 
gray in color and roughened. On section the whole area is made up of opalescent, 
fibrous tissue with no extension into the subcutaneous tissue. Microscopically, the 
section shows the edge of the ulcer which is sharply demarcated from the adjacent 



Pig. 1. — Photograph of vulvar lesion (Case 1), involving the left labium majus and 

minus and prepuce. 

skin. The epidermis at tliis point is thickened. At the base of this ulcerated area 
there are collections of epithelial cells which are basal in origin. There is no in- 
vasion of these cells below the subcutaneous tissue. There is a moderate amount 
of plasma and round cell infiltration present in the connective tissue. ” (Pig. 2.) 

Diagnosis. — Basal cell carcinoma, of the vulva. 

Two years later the patient reported back to the hospital ifor observation, at 
which time several enlarged lymph nodes were felt in both inguinal regions. A bi- 
lateral Basset operation was done on Dec. 6, 1939, by Dr. Taussig. At the time 
of operation it was noted that there was only a slight lymphatic enlargement and 
only little evidence of malignant invasion on either the right or the left side. Patho- 
logic examination of the lymph nodes showed nests of cells which were entirely 
different from the cells in the remaining portion of the gland. No definite mitotic 
figures were seen. These nests of cells were hypertrophic germinal centers. There 
was no disturbance in the normal architecture of the lymph glands. No evidence 
of malignancy was noted. The patient developed some fever on the first postopera- 
tive day and developed some moisture at the lung bases. She began to fibrillate and 
show signs of cardiac decompensation. She died on the tenth postoperative day. 
No post mortem was obtained. 
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Case 2. — ^Mrs. B. A., a white married woman, aged 63 years, was treated at the 
Barnard Hospital in 1931 for multiple basal cell epitheliomas of the face and neck. 
In May, 1933, she developed several superficial ulcerative lesions on the mens veneris 
and on the left labium majus. They were treated by local excision and suture. 
Pathologically they showed small nests of cells composed of, for the most part, basal 










Fig. 2. — Section taken at margin of vulvar ulcer (Case 1), showing early basal cell 
carcinoma. There is some thickening of the epidermis present. 


















Showing cystic degeneration in the center of the islets of basal cells, giving 
rise to a cystic basal cell carcinoma (Case 2). 
















BERMAN: BASAL CELL CARCINOMA OF VULVA 


1073 


cells. These nests were compact, but occasionally showed some cystic degenerative 
areas in the center. The diagnosis was made of cystic basal cell carcinoma (Fig. 3). 
On Jan. 22, 1941, this patient was seen again and there was no evidence of recur- 
rence. 

Case 3. — ^Mrs. G. K., a 42-year-old, white, married woman, came to the Barnard 
Hospital Clinic in July, 1932, complaining of a growth on the external genitalia. 
The lesion had been present for four years and had resulted in some bleeding. 
Physical examination was negative except for the pelvic findings. The patient 
showed an everting, hard nodule, red, with superficial leucoplakic spots on the 
nodule. The vulvar skin was normal. The left femoral glands were enlarged. 
The right-sided glands were not palpable. A diagnosis was made of carcinoma of 
the vulva (relatively benign). A bilateral Basset operation for removal of the 
inguinal-femoral lymph glands and a cautery vulvectomy were done. Microscopically 
the tissue showed cells grouped in masses of varying sizes and shapes. These cell 


Pig. 4. — Showing- ulcerated basal cell carcinoma involving the left labium majus and 

minus (Case 3). 

masses lay in a bed of connective tissue. The cells were from the basal layer of 
the epithelium, and there was no tendency to invasion of the surrounding tissue. No 
metastases were found in the lymph glands. The patient’s postoperative course was 
uneventful and she was discharged from the hospital in good condition. She was 
seen in September, 1940, at wMch time she showed no clinical evidence of recurrence. 

Case 4. — (Private case.) Mrs. G. A., a G3-year-old married white woman, com- 
plained of pruritus vulvae for the past twenty years and for the past three years 
noticed a growth in the left labium majus. She had used many different salves and 
ointments -without any perceptible change. The lesion bled frequently and was 
tender at various times. It had not greatly increased in size in the past few years. 
She had no inguinal pain or adenopathy. 

Physical Examinaiion . — General physical examination was essentially negative 
except for a mild hypertension of 155/90. Pelvic examination revealed well- 
developed normal external genitalia. There was no clinical evidence of leucoplakia. 
Involving the left labium majus and part of the left labium minus was an ulcerated 
lesion about 4 by 6 cm., with a raised, pearly, hard border (Fig. 4). The base of 
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the ulcerated lesion was clean and showed no evidence of necrosis. The ulcer ^Vas 
not attached to the underlying tissue, and there did not seem to be any involvement 
of the adjacent skin. There were some small lymph glands palpable in the left 
groin. The left leg showed a marked dermatitis and scaling. There were many 
small varicosities in both lower extremities. A biopsy taken on Jan. 24, 1941, showed 
a basal cell carcinoma, of the vulva. In view of the primary lesion and the 
palpable inguinal glands, a complete left vulvectomy was done with the cautery, 
and a left-sided Basset operation was done. The external iliac and obturator glands 
were found to be definitely enlarged and many small glands were found in the fat 



Pig. 5. — Microscopic picture of the lesion in Pig. 1, showing nests of malignant basal 
cells in a stroma of .connective tissue. 
r.y’ 

in Scarpa’s triangle. Microscopically the primary lesions showed nests of epithelial 
cells of typical basal cell typo. Tliese nests of cells were embedded in a dense con- 
nective tissue (Fig. 5). The lymph glands showed no sign of metastases. On the 
eighteenth postoperative day, the primary vulvar defect was skin gi’afted with 
pinch gi-afts and the patient was discharged from the hospital on the twenty-seventh 
postoperative day. 

DISCUSSION 


In general, tliese four cases represent the typical history of basal cell 
carcinoma. The history of a slow, painless grotvth, with recurrent 
episodes of ulceration and bleeding, terminating in an ulcerative lesion 
of varjdng size and involvement, is one common to basal cell carcinomas 
anywhere in the body. The absence of metastases in the regional lymph 
nodes is also a characteristic finding in these eases. These carcinomas 
are locally malignant and grow by extension, but they hardly ever 
metastasize. The enlargement of Ijunph nodes tributary to a basal cell 
carcinoma is usually due to secondary infection of the primaiy lesion, 
resulting hi a hyperplasia of the lymph nodes. The follicles become 
hyperplastic and may be mistaken for areas of metastatic squamous cell 
carcinoma. 
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Each of these four cases presents the histologic picture of a basal cell 
carcinoma. The cells are derived from the basal layer of the epidermis. 
The cells stain darkly and the nucleus occupies the major portion of the 
cell, there being relatively little cytoplasm. In Fig. 2, one can see the 
basal layer of cells undergoing malignant degeneration at the margin of 
a rodent ulcer. These islets of cells are found in the dermis, and they do 
not invade the subcutaneous tissue. The other cases shou' more areas of 
more advanced malignant change. There is a total absence of keratiniza- 
tion and epithelial pearl formation in these cases. Fig. 3 shows evidence 
of cystic degeneration in the center of these nests of cells. Mitotic 
figures are found infrequently in these microscopic sections. These 
groups of cells do not sho-\v invasive tendencies. 

Blair Bell and Datnow^ found that malignant disease of the Auilva 
occurs as squamous cell carcinoma in over 90 per cent of all cases. The 
other 10 per cent or less includes adenocarcinoma (Bartholin gland), 
sweat gland adenomas, basal cell carcinoma, melanoma, teratoma, sar- 
coma and endothelioma. In his analysis of 155 cases of vulvar carcinoma, 
Taussig- found 3 eases of melanoma originating about the labia and 
urethral meatus, 12 cases of periurethral cancer, 3 adenocarcinomas 
arising from Bartholin’s gland, and the remaining carcinomas were of 
the squamous cell type. D. den Hoed® in analyzing the results obtained 
■with the treatment of malignant tumors of the vagina, vulva, and 
urethra, found one case of basal cell carcinoma among 41 vulvar tumors, 
which gives an incidence of 2.5 per cent in this series. Gobel and 
Hamann* collected 69 cases of carcinoma of the vulva between 1915 and 
1936. They found that vulvar carcinoma foi'ms 3.5 per cent of all pelvic 
carcinomas in women. Of these 69 treated patients, 8 cases had recur- 
rences. Among the remaining 61 cases, there v^ere 9 cases of basal cell 
carcinoma and 44 cases of squamous cell carcinoma. This gives an in- 
cidence of 13 per cent basal cell carcinoma in this group. These in- 
vestigators make note of the fact that the incidence of basal cell car- 
cinoma in their series is higher than any other obtained in the five years 
previous to their report. Mosto and Kadice,® reporting 23 primary 
malignant tumors of the vulva, found 21 carcinomas and 2 tumors of 
connective tissue origin. Of the 21 malignancies, one was glandular in 
origin, 19 were spinoeellular in type, and one was a basal cell carcinoma. 
Folsome® found that basal cell carcinoma of the vulva is relatively 
rare. He reports 6 eases from the Michigan University Hospitals. Three 
patients had rodent ulcers elsewhere on the body, and in 2 eases there 
M'as more than one rodent ulcer on the vulva. These were treated by 
surgical extirpation. Claiborn and Holsinger' reported only 2 eases 
from the literature, and added one of their own. 

In his monograph on diseases of the milva, Taussig® divides careizioma 
of the vulva into 3 groups: 

_ 1. Squamous cell carcinoma or cancroid, characterized by the forma- 
tion of numerous epithelial pearls. 

2. kledullary carcinoma springing from undifferentiated epithelial 
cells. 

3. Adenocarcinomas arising from glandular structures about the ex- 
ternal genitals. 
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He states that in point of frequency, the typical squamous cell cancers 
predominate and that outside of Bartholin’s gland, adenocarcinoma of 
the vulva has hardly ever been recorded. No mention is made in this 
classification of basal cell carcinoma. 

Prom a study of these 4 cases, it would seem that the treatment of 
basal cell carcinoma of the vulva need not lie as radical as that of 
squamous cell carcinoma. A biopsy should he taken in all cases both 
from the edge and from the base of the ulcer to determine the histologic 
classification of the neoplasm. If the growth is basal cell in character, 
then a simple wide excision should be carried out without any extensive 
glandular removal. The Basset operation is not essential in all cases of 
basal cell carcinoma of the vulva. However, the patient should be ob- 
served ever 3 ’’ four to six months, and, if at any time a diagnosis of 
metastases to the regional lymph nodes is warranted, the Basset opera- 
tion could be done with a reasonable chance of cure. Since none of these 
cases could be explained on a leueoplakic basis, it was not neeessarj’- to do 
a complete radical vulvectom,y in each case. The dissection of the vulvar 
lesion should be carried down to the superficial fascia, since there is 
usuallj'’ no involvement below the subcutaneous tissue. Kadiation was 
not used in anj’- of our cases. 


SUMMARY 

Four cases of basal cell carcinoma of the vulva are presented with 
case histories and treatment. One death is recorded due to postoperative 
cardiac failure and pulmonary edema following a Basset operation two 
years after the preliminary vulvectomjL At the time of the gland re- 
moval there was no evidence of anj'- local recurrence. The other 3 pa- 
tients are alive and well, eight jmars, nine years, and six months, re- 
spectiveljL All were treated by surgical extirpation without radiation. 
Three patients had a regional lymph gland removal, but in no case was 
there anj'^ evidence of anj' metastasis. 
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TABIiE III. HYrOI’UOTEIXEMlA FOURD ON FiRST ClINIC VISIT OF PATIENTS WHO 

Became Toxic 


Month of pregnancy 

O 

3 

4 

5 

G 

7 

8 

9 

Number of normal patients 
studied for protein 

20 

21 

4S 

GO 

47 

51 

30 

43 

Percentage of normal pa- 
tients with low protein 

20 

14.2 

12.5 

3.3 

19.1 

13.7 

19.4 

18.0 

Average protein for normal 
patients 

0.9 

1 

7.1 

C.S 

C,9 

G.G 

G.7 

0.7 

0.8 

Number of toxic patients 
studied for protein 


13 

25 

31 

22 

14 

7 

8 

Percentage of toxic patients 
with low protein 


8.3 

28.3 

29.0 

20.3 

21.0 

42.8 

02.5 

Average protein for toxic pa- 
tients (first clinic visit ) 


7.4 

(i.4 

G.fi 

G.7 

1 0.5 

m 

' 0.8 

1 


Women with low protein in both the second and third trimesters of pregnancy 
were much more common among the toxic cases than among the normal ones, while 
women with low protein in eitlicr trimester alone were as likely to belong to one 
group ns the other. 


Taiiee IV. PitoLosaEi) Hypofroteinemia and Toxemia 



normals (27) 

toxics (19) 

Number with low protein in both 
second and third trime.sters 

1 

8 

Low in .second trimester only 

3 

3 

IjOW in third trimester onlv 

12 

7 

Normal protein throughout 

11 

1 


Those whose protein htul remained normal throughout pregnancy did not become 
toxic, with one very mild case cxcejited, but some whose protein was low remained 
normal. If the protein is below 5.0 mg. on only one occasion, the patient is not 
nearly .so likely to bo toxic later as is the woman whose protein values liave averaged 
G.O Gm. or less. 


T-Mii.e V. Significance of Occarionai, Hypoproteinemia 



NOR.MALS (27) 

TOXICS (19) 

Normal protein throughout 

11 

1 

Low protein on any occasion 

10 

18 


X- is 7.27 

P is less than O.OI 

Table VI. Significance of Low Protein Average 


NORMALS (27) 

TOXICS (19) 

Normal protein average 

18 

4 

Low protein average 

9 

15 


X2 is 9.23 

P is less than 0.0 


Among the patients who were hospittilizcd for toxemia, there were some who were 
less toxic than others. The figures from all patients hospitalized appear in 
Table VII. 

Nearly all of the patients hospitalized had low protein. The a/g ratio was not 
under one (or inverted) except in two cases (9 per cent), but it was often decreased 
toward one. According to the fall of the a/g ratio value in proportion to the 
decrease in total protein, the patients could be divided into three groups. In the 
largest group, the fall of total protein was gieat but the ratio remained nearly 
normal. In the second group, almost equally large, the fall in both values was 
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delivered normally. No tears of any kind were observed. Pituitrin, 
0.5 C.C., was injected intramnscnlarly and the intact placenta came away 
spontaneously. There was no hemorrhage. Ten minutes after the ex- 
trusion of the placenta, the patient complained of a chill and seemed to 
go into a mild shock. ' This was believed to be due to the pituitrin and 
external heat was applied. At 10:10 (thirty -five minutes after the 
placenta was expressed), the patient complained of a severe “pressing 
and shooting” pain in the region of the coccyx and in tlie right buttock. 
There was a bulging in the right vulvovaginal wall and during the ex- 
amination, this bulge gave way. The patient stated that she felt some- 
thing give way but that she now felt all right. She was given % gr. 
of morphine subcutaneously. At 11:00 p.ji. (fifty minutes later), she 
suddenly shrieked and stated that the pain returned, was more intense. 



Fig. 1. — Semi-diagrammatic representation of rupture of all the muscles in the 
right perineum with the exception of the gluteus maximus. Note extent of rupture 
and hemorrhage, indicated by lines. 


and that now, in addition, she had pain in the vagina. At this time, 
examination revealed the patient in shock and symptoms of an internal 
hemorrhage were present, i.e., anemia, restlessness, air hunger, rapid 
thready pulse of 140, numbness and coldness of the extremities, etc. 
There was a globular mass about the size of a large grapefruit in the 
right vaginal wall which was fluctuant, tense, purplish, and elastic. The 
mass was tender and the vaginal wall was glistening. Any movement of 
the right hip was excruciatingly painful. The fundus was firm, and 
there was no bleeding from the cervix. 

Immediate surgery was done. When a longitudinal incision of the 
right vaginal wall was done, 1,500 to 1,800 c.c. of bright red blood and 
clots were evacuated. Hemorrhage was brisk. Hot packs Avere applied 
and bleeding points were ligated. After active bleeding was controlled. 



HE]\IAT03kIA OP THE VAGINA ASSOCIATED WITH SEVERE 

PERINEAH TEARS 


Eugene G. Lipow, IM.D., Flathead Agency, Dixon, ]\Iont. 

(From Medical Department, United, States Department of Interior, Office of Indian 

Affairs) 

V ulvovaginal hematoma is, in itself, a rare condition, but, com- 
bined with a complete rupture, unilaterally, of ad. the muscles of 
the pelvic floor with the exception of the gluteus maximus without a 
tear of the vaginal wall, has not, so far as the literature is available, 
been reported previously. . - 

Mrs. E. B., aged 20 years, white (mariaed to an Indian), para i, 
gravida ii, presented herself on March 7, 1940, for a prenatal examina- 
tion. Her past history was essentiallj’^ negative except for chicken pox 
at 6 years of age. The menstrual histoi\y was normal; menses began at 
14, were regular, every twenty-eight to thirty days, lasting four days 
with little or no associated pain, and a moderate amoiuit of discharge. 
There was occasionally a small amount of leucorrhea between periods. 
Venereal disease was denied. Her first child was born three years pre- 
viously in an apparently normal delivery after a labor of fourteen hours. 
She was told by her physician that she suffered no tears and her post- 
partum course was smooth and uneventful. 

Examination at this time revealed a well-developed, slender white 
woman, 62 inches tall (157.5 cm.), weighing 104 pounds (47.3 kg.), 
in good health, with a blood pressure of 118/70 mm. Pelvic measure- 
ments were a bitroehanteric distance of 32 cm., Beaudeloeque ’s diameter 
of 19.5 cm., conjugate vera 11.0 cm., bispinous distance 11.0 cm., and a 
biischial diameter of 11.5 cm. The cervix was normal and pointed an- 
teriorly. Hegar’s sign was present and the uterus was 3 fingers above 
the symphysis pubis. The patient reported once monthly and the preg- 
nancy progressed satisfactorily. In May, the patient had a thrush of 
the vagina which promptly cleared up after two treatments of soap and 
water scrubs, followed bj^ application of a solution of gentian violet. 
She had a recurrence of moniliasis in July, 1940, which similarly re- 
sponded to treatment. Urinalysis on all occasions presented normal 
findings. Her blood picture on July 2 was red blood eount 4,750,800; 
hemoglobin (Sahli) 92 per cent; white blood count 7,300, of which 68 
per cent were polymorphonuclear leucocytes, 22 per cent small lympho- 
cytes, and 10 per cent large lymphocytes. Wassermann, Kahn, and 
jMantoux reactions were all negative. 

On October 1, the patient reported for her last examination prior to 
delivery and stated she felt lightening two weeks previously. Nothing 
abnormal was found at this time. She entered the Holy Family Hos- 
pital on October 10 because of some irregular “labor pains.” On Oc- 
tober 11, at 5 :00 P.M., she began to have pains fifteen minutes apart, 
lasting fifteen to twenty seconds. The pains increased in severity and 
intensity until about 8 :00 p.si. when, upon examination, the cervix was 
completely dilated, the baby in R.O.A., and head deeply engaged. At 
9:25 P.M., a living female child, weighing 7 pounds (3,180 Gm.), was 
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hematoma was sufficient to do this. It will be observed that the clitoris 
and rectum were uninjured. This Avas presumably due to the fact that 
the hemorrhage did not ramify and burrow in those directions. Further- 
more, these structures could easily be pushed out of the Avay by the mass 
of blood. The peritoneum Avas also untouched. It is liliely that this may 
be due to the fact that the peritoneum is elastic, can stand much stretch- 
ing and there are no relatively inelastic attachments. The gluteus maxi- 
mus is too strong a structure to be torn in this manner. 

SUMMARY 

1. A case is presented of a vulvovaginal hematoma Avith severe in- 
ternal perineal tears. 

2. There Avas no apparent etiology for these conditions inasmuch as 
the delivery Avas normal, there Avere no apparent blood dyscrasias, labor 
Avas not prolonged, the baby Avas normal in size and Aveight, and there 
Avere no conAuilsive or violent movements during delivery. 

3. There Avas an immediate hematoma folloAved bj’- a latent period and 
finally true hematoma and tears. 

4. Surgery Avas instituted on diagnosis Avith complete recovery. 

5. A brief discussion of etiologic and surgical factors is presented. 


DER.MOID CYST IN THE UTERINE TUBE 

A Case Report With a Reatow of the Literature 

Jules Bryan Aaron, M.D., Neav York, N. Y. 

(From the Department of Fathology, Beth Israel Eospital) 

O NLY tAventy-four dermoid tumors of the uterine tube have been 
recorded; it, therefore, seems Avorth Aifiiile to report an additional 
case. Only 4 of these are recorded in English, therefore the most salient 
features of all eases Avill be reported. It Avas not possible to obtain the 
report of Muller’s case. Those of ProchoAvnick and Ostrcil are incom- 
pletely described. It is questionable Avhether tlie tumor described by 
Roberts is primarilj'- tubal in origin. Previous authors have referred 
to the ease reported by Robert Meyer; hoAvever, this is quite definitely 
a dermoid cyst of the ovary Avliich encroached upon the uterine tube. 

CASE REPORT 

The patient, 33-year-old unmarried clerical Avorker, Avas admitted to 
the Beth Israel Hospital because of profuse vaginal bleeding (myomatous 
uterus). A supracervical hysterectomy and left salpingo-oophoreetomy 
were performed. On gross examination the uterus, except for several 
large and small myomas, showed nothing unusual. The left ovary con- 
tained two corpora lutea. The tube Avas thin and slightly tortuous. Its 
fimbriated extremity Avas patent. Several pinhead-sized and larger thin- 
AvaUed, clear cysts Avere situated on its posterior surface and in the 
broad ligament. At a distance of about 5 cm. from the tubal angle 
the tube Avas swollen, reaching a diameter of 1.5 cm., the tube then gradu- 
ally tapering to normal thickness, which Avas reached about 3 cm. from 
the abdominal ostium. In the swollen area the Avhole thickness of the 
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torn muscle and fascia wei’c observed in the cavity. The m. ischio- 
cavernosus, the m. hulbocavernosus, the m. transversiis perinei, and the 
m. levator ani were ruptured. The edges were ragged and thinned out. 
The sphineter ani and the m. gluteus maximus, the peritoneum, the 
urethra and the clitoris were intact. The vaginal wall, except for some 
thinning, appeared to he normal. Repair of the torn muscles and fascia 
was accomplished by mattress sutures with No. 0 twenty-day chromic 
gut after freshening and trimming the edges. The vaginal wall was 
sutured with No. 00 chromic and the expected cystocele was prophy- 
lactieally corrected by a modified Graves operation for cystocele. An 
indwelling catheter was inserted and dry pads applied. Shock and blood 
loss were appropriately treated. 

The postoperative course was uneventful except for a severe secondary 
anemia. 

Blood counts were as follows; 

10/16/40 red blood count 2,620,000 Hg (Salili) 34% 

10/20/40 red blood count 2,760,000 Hg (Sabli) 29% 

10/23/40 red blood count 3,030,000 Hg (Salili) 32% 

10/26/40 red blood count 2,900,000 Hg (Salili) 32% 

The catheter was removed on the second day postoperatively, and the 
patient left the hospital sixteen days later. 

Weekly follow-ups were done, and no evidence of scarring, cystocele, 
or reetocele was noted. Until the middle of November, there was some 
pain on defecation and on walking. The pain ivas localized in the right 
perineum and groin. But this too disappeared. On Nov. 14, 1940, 
the red blood corpuscles were 4,130,000 per c. mm.; hemoglobin 61 per 
cent. On Dee. 18, 1940, the red blood corpuscles were 4,690,000 and 
hemogloliin 96 per cent. 

The patient, at the present writing, shows no abnormal external find- 
ings, but on deep palpation vaginally, an occasional mildly tender area 
may be demonstrated. There is no evidence of reetocele or cystocele. 
She has noi’mal sexual relations and subjectively feels “better than 
ever. ’ ’ 

COMMENT 

It is interesting to note that a vulvovaginal hematoma developed a 
few minutes post partum. This hematoma, before and during examina- 
tion, probably burrowed along fascial planes and the sensation of some- 
thing giving way was due to rupture either of some of the perineal 
muscles or of fascia which may have been caused by purely mechanical 
pressure transmitted through the fluid contents of the hematoma. Hoav- 
ever, the manipulation during the examination Avas gentle and a more 
likely hypothesis Avould be that the hematoma burroAved through the 
fascial planes, separating and dissecting them from their normal close 
relationship. Moreover, Avhile this liematoma Avas becoming progres- 
sively larger, ragged tears, thinning of muscle due to pressure of the 
increasing globular mass, and finally rupture of the fascial sheaths and 
muscle tissue ensued. After the initial rupture of portions of the mus- 
cles, these tears Avere further enlarged not only by the hematoma but 
by additional blood from the torn structures. During the process, 
there Avas a period free from pain but the recurrence of the pain occurred 
probably at the time Avhen rupture of a partially torn muscle Avas com- 
pleted. A great force is not necessary to tear muscles even as large as 
the IcA'ator ani, and probably the pressure exerted by a rapidly forming 
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tube appeared to be replaced by a unilocular cj^st. The contents of the 
cyst after fixation were light grayish and gelatinous. No hairs were seen. 
The cyst wall easily separated into three layers, the middle of which was 
less than 1 nun. thick. The inside of the cyst was mostly smooth with 
some more or less distinct pits, grooves, and ridges. There was no com- 
munication on either side between the tube lumen and the cyst cavity. 
Cross sections of the tube on both sides of the cyst revealed nothing un- 
usual. 

Microscopic Examination . — Cross sections through the tube away from 
the swelling and long sections through the edges of the swelling did not 
reveal any abnormality or inflammation in the tube. The tube wall, 
especially the folds, was simply thinned out where it had been sub- 
jected to the pressure from the cyst. The thin-waUed sac which fell out 
when the specimen was opened was lined with epithelium on its inner 


Uterus 



Ei&. 1. — Gross specimen of tube and ovary. The swelling in the midportion of tube 
which represents the dermoid cyst has been bisected. The cyst at the lower edge is a 
large serosa cyst. 


and its outer circumference. There were some folds and grooves. The 
epithelium at the outer circumference resembled tubal epithelium. It 
consisted of one layer, the cells were mostlj’’ cylindrical, many were 
cuboidal or flat. Cilia were seen occasionally on small groups of the 
cylindrical cells. There was little secretion. The inner epithelial lining 
was multilayered, ciliated throughout. There were occasional mucinous 
cells. The surface was smooth, only one fold was seen in the wdiole sec- 
tion. The stroma between these two layers was edematous. It consisted 
of comiective tissue mostly, Ijunphoid foci (without centers), small and 
large areas of hyaline cartilage, neiwous tissue, ganglion cells, and glands 
of bronchial type. Some of these glands had wudely distended ducts. 
These small cysts were lined with flat epithelium, some of them empty, 
some filled with homogeneous material. In some sections the thin wall 
of the dei’moid cyst could be studied in situ but no connection between 
tubal folds and the cyst wall could be found. 
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BICOENUATE UTERUS, PULL-TERM PREGNANCY, AND 
PREMATURE SEPARATION OP CENTRAL 
PLACENTA PREVIA 

David Rosenbloom, M.S., M.D., Los Angeles, Calif. 

(From the Ohstetrics Service of the Los Angeles County Gowral Hospital) 

T his patient presents a clieckered obstetric history, including several 
pathologic labors and deliveries, in which a premature separation of 
a central placenta previa took place in a bicornuate uterus containing a 
full-term living babj^ in one horn. 

The literature contains numerous reports of full-term pregnancies in 
double uteri; most of these are found in foreign publications and de- 
scribe single eases. Prequently, the pregnancies terminated spontane- 
ously with living babies. Beaver and Abbott^ discuss normal preg- 
nancies and deliveries in bicornuate uteri, with an extensive reMew of 
the literature. They collected numerous cases in ivhich the pregnancy 
went to term. Palls^ has frequently stressed the abnormal physiologj’^ 
of the uterus arcuatus. 

In the patient herein described, the bicornuate uterus seems to have 
been an incidental occurrence which in no way hindered an extensive 
obstetric experience; however, its presence may have contributed to the 
existence of several pathologic labors and deliveries. 

CASE REPORT 

C. G., a 28-year-old Mexican female (Hospital No. 318533), entered the 
Los Angeles County General Hospital on Peb. 26, 1941, at 10 p.m. She 
stated that her pregnancy, now in the eighth month, had been entirely 
uneventful until the afternoon of admission, when she noticed slight 
bleeding followed by cramping pains. 

Examination revealed an obese wmman in good physical condition ex- 
cept for a blood pressure of 160/100. She had attended a suburban 
clinic for “chest trouble and bronchitis” for the preceding year, brit a 
lung roentgenogram was negative. The blood and urine were negative. 

Sterile vaginal palpation demonstrated an elongated cervix admitting 
a finger, moderate bleeding, and definite placental tissue directly over 
the internal os. Bleeding recurred after examination. The cervix and 
vagina were packed tightly with small moist cotton pledgets. This 
cheeked the bleeding. 
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COMMENT 

It is beyond the scope of this paper to present the nnmerons theories 
concerning the genesis of teratomatous tumors and dermoid cysts. How- 
ever, from a study of the recorded eases, as well as of our oivn, it is felt 
that the mode of development of these growths in the uterine tube may 
he demonstrated. As the Mullerian grooves in the urogenital fold be- 
come differentiated into the Mullerian duets, a blastomere may become 
misplaced in the coelomie epithelium and is then incorporated in the 
tube wall to develop subsequently into a dermoid cyst or solid teratoma. 
It may reach intramural or grow inwards and perforate, or be attached 
by a pedicle to the inner wall of the tube; or else it may grow outward. 
Of the 23 adequately described eases the tumors were luminal in 15, of 
which 5 were pedunculated, 2 mural, and 8 external with a pedicle. 
Generally, the appearance was that of sactosalpinges, usuall}^ with ad- 
hesions to adjacent structures. In praeticaUj'- every instance the growths 
were situated in the middle or outer third of the tube. The cystic form 
is by far the commonest, in the ratio 20 :6. No instance of malignancy 
is reported in the solid teratomas. Hairs were present in 12 cases. Their 
size varied from that of a hazelnut to a child’s head. Since all the 
growths were incidental findings during the course of a gynecologic 
operation, statistics as to their frequency with respect to age are of 
little value. They have been found in patients from 25 to 55 years of 
age; 9 of these were parous, and 9 were nulliparous. In 3 cases there 
was a pregnancy in the opposite tube. They were more commonly uni- 
lateral than bilateral, in the ratio of 16 :5, and occurred on the right side 
in ten instances, and on the left in six. It is interesting to note in this 
connection that dermoid cysts of the ovaiy seem to occur with equal fre- 
quency on either side, while teratomas of the testicle occur more fre- 
quentl 3 >- on the right. From the little material available at present, how- 
ever, no conclusion maj'' be drawn. 

It is not easj^ to reconstruct in one’s mind the arrangement and the 
waj'- of formation of this dermoid in the tube. The thin sac which fell 
out when the swelling was incised consists of dermoid tissue and of tubal 
fold tissue. A similar layer, however, remained on the inside of the 
thinned-out tube wall after the aforementioned sac had been removed. 
We might assume that the dermoid cj’^st developed within a tubal fold re- 
placing most of the tubal fold tissue by dermoid structures. While part 
of the dermoid formed a thin-walled round cyst, other parts infiltrated 
adjacent portions of tubal folds. Judging from the extreme thinning out 
of the tubal folds in the dermoid and in its neighborhood, it is not too 
difficult to conceive that one or several folds were completelj^ destrojmd 
by pressure atrophy, for instance, thus explaining the fact that one part 
of the dermoid was completely separated from the remainder. 

SUMMARY 

A case of a dermoid cj'-st in the uterine tube is presented. 

The dermoid obviously originated within the tubal mucosa. 
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A careful obstetric history-taking revealed the following bizarre 
career : 

1931 Breech delivery of a living S-pound baby. 

1932 Breech delivery of a stillborn 7-pound baby. 

1933 Spontaneous abortion at 4% months. 

1934 Transverse presentation, prolapsed hand, four-hour labor, delivery of a 
living 6-pound 7-ounce baby. 

1936 Unattended delivery, one-hour labor, 6-pound baby. 

1937 Transverse lie, mild pre-eclampsia, Voorhees’ bag induction, version and 
extraction of a living 5-pound 3-ounce baby. The obstetric resident at the 
Los Angeles County General Hospital made a .diagnosis Of “double uterus” 
at this delivery. 

1938 Spontaneous delivery, cephalic presentation, of 6-pound 8-ounce baby, com- 
plicated by unexplicable bleeding. Placenta previa or' marginalis was 
suspected. 

1939 Spontaneous abortion at 4 months, followed by curettage for postabortal 
bleeding. 



Eig. 1. — Frontal section of bicornuate uterus, showing medial septum and placental 

site in right horn. 


Laparotomy was immediately performed, using spinal anesthesia. The 
uterus was found to consist of two horns. The fetus occupied the right 
horn; the left horn was enlarged to the size of a four months’ pregnancy. 
A low cervical incision was made through the uterine muscle trans- 
versely, and on exposure of the unruptured membranes, the placenta 
could be seen floating off its bed over the internal os. The mem- 
branes were then incised, the bloody amniotic fluid aspirated, and 
the fetus was delivered by podalie version. It was a stillborn female 
consistent in size ivith an eight months’ pregnancy. Acting on the pa- 
tient’s preoperative request, sterilization was accomplished by extending 
the transverse uterine incision so as to perform a supracervical hysterec- 
tomy. She received a transfusion of 500 e.c. of citrated blood and was 
returned to the ward in good condition. She left the hospital on the 
eleventh day, after a completely uneventful postoperative course. 
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The uterus was bicornuate; the larger horn was 13 cm. and the smaller 
horn 12 cm. from the fundus to the point of amputation, as measured 
on the postoperative specimen. A thick l^/^ cm. septum separated the 
two uterine cavities, and there was a common internal os and one cervix 
(Fig. 1). DeLee^ calls this anomaly “uterus bicornis unicollis.” The 
placenta was grossly normal, and a large rctroplacental clot adhered to 
its maternal surface. Sections of the tissue showed hypertrophy and 
hyperplasia of the myometrium characteristic of pregnancy, with 
decidual endometrium in each horn. 

SUjMMARY 

A patient with a history of several pathologic labors and deliveries 
was delivered by cesarean section of a full-term living infant in one horn 
of a bicornuate uterus in which there was premature separation of a 
central placenta previa. 
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AN UNUSUAL BIRTH INJURY 

David Findley, M.D., Omaha, Neb. 

(From the Departinc7it of Obstetrics and Gynecology, University of Nchraslca College 

of Medicine) 

M uch has been written of birth injuries and their management, but 
a brief survey of the literature and conversations with obstetricians 
of great experience fail to record a laceration similar to this case. 

Mrs. S., nullipara, aged 30 years, was first seen in her second month 
of pregnancy. Her past history was essentially normal except for the 
fact that she was an habitual aborter. Examination revealed no ab- 
normalities. Pelvic measurements were normal. Following examination 
the patient experienced some intermittent uterine contractions and spot- 
ting. For three months she was treated with massive doses of lipolutein 
and vitamin E. The remaining months of her pregnancy were entirely 
uneventful. 

Labor began spontaneously seven days ahead of schedule. The first 
stage lasted thirteen hours and thirty minutes. Several hours after 
the onset of labor her pains became weak and irregular. This necessi- 
tated the administration of pituitrin, minims 1, 2, and 3, respectively, 
at thirty-minute intervals. Satisfactory analgesia Avas obtained Avitli 
10.5 gr. of sodium delvinal in divided doses over a nine-hour period. 
The membranes ruptured spontaneously at the end of the first stage. 
After forty-five minutes of the second stage, crowning occurred and the 
patient was then anesthetized with nitrous oxide and ether. The peri- 
neum and pelvic floor were “ironed out” and a midline episiotomy AA'as 
performed; the upper margin of the incision extending approximately 
one inch above the hymenal ring. Forceps Avere applied to the head in 
L.O.A. position. Minimal traction AAms required for extraction. As the 
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forehead appeared over the perineum, the child’s right hand suddenly 
protruded up to the elbow through the anus. This was immediately 
followed by the left hand which protruded up to the level of the -wrist. 
Following delivery of the head and shoulders, the arms were easily 
dravui through the fistulous opening. With the completion of the third 
stage, a survey of the damage done revealed no extension of the medial 
episiotomy. The sphincter ani remained intact, as did the rectal wall 
for two inches above the anus and three-fourths of an inch above the 
level of the episiotomy. 



A complete laceration was effected by extending the episiotomy 
through the sphincter and rectal wall and into the fistulous opening. 
The rectum was closed in two layers; (1) a continuous submucous mat- 
tress suture of No. 0 plain catgut and (2) a continuous suture through 
the rectal muscle wall. The sphincter edges were approximated with 
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three interrupted 20 day No. 2 chromic gut. The vaginal wall was 
closed with interrupted No. 1 chromic gut. The perineal muscles were 
approximated with three interrupted chromic No. 1 sutures and the skin 
closed with a suheutaneous stitch of No. 1 catgut. 

The baby was a healthy hoy, weighing 6 pounds and 3% ounces. 
Occipitomental diameter was 13 cm.; occipitofrontal, 11 cm.; suboe- 
cipitofrontal, 10 cm.; suboeeipitobregmatie, 9 cm.; hiparietal, 8 cm.; 
bitemporal, 7 cm.; occipitomental circumference, 14i/^ cm.; shoulder 
diameter, 5 I /2 inches. 

The patient’s puerperium was uneventful, and tliere was no incon- 
tinence of feces or gas. She left the hospital on the fifteenth post-partum 
day in excellent condition. The perineum had liealed by primary in- 
tention. No extensive examination was made on discharge. Reports 
from the patient two months after delivery reveal that she retains per- 
fect rectal control and has no perineal distress. 

There is no satisfactory explanation for this unusual occurrence. The 
most logical one is that the attitude of the hahy was responsible for the 
protrusion of the hands through the rectum and that, instead of the arms 
and hands being flexed across the thorax, the right finger tips were 
placed over the fetal chin and upon extension of the head the fingers 
pierced the rectovaginal septum. The left hand was apparently placed 
alongside the right forearm, as it appeared through the anus shortly 
after the right ann presented. 

In the management of these case.s, the major responsibility rests with 
the nursing staff for the meticulous aftercare so necessary for effective 
healing. The perineum was kept dry and clean. External antiseptic 
douches were given after each defecation and urination; the perineum 
was kept covered with a sterile pad. The perineum was painted with 
4 per cent mercurochrome twice daily. No leg exercises were allowed for 
two weeks. Clear liquids only with no milk products Averc given for 
the first five days folloAving Avhich a Ioav residue diet Avas given for 
the remainder of the lying-in period. Petrolagar, ounce 1, twice daily 
was begun on the second day in order to assure free movement of soft 
fecal matter. Retention enemas of petrolagar and Avater, ounces IV 2 of 
each, Avere given on the third and fourth days. The patient left her 
bed on the tenth day. 

There are tAvo main schools of thought as to the aftercare of third 
degree lacerations; those aa4io, like myself, believe in opening the hoAvels 
early and those aaRo “lock them up” for the first Aveek. This latter 
group believes best results are obtained by putting the intestinal tract 
at absolute rest, thus alloAving time for primary healing. It has been 
my experience that best results are obtained by keeping the contents 
of the intestinal tract soft and unformed. Most complete tears are un- 
predictable and therefore the boAvel, as a rule, has not been completely 
emptied before deliveiy. If peristalsis has been arrested, the fecfd 
matter becomes dehydrated and presents itself in the form of hard and 
unpliable masses Avhich, Avhen passed on the seventh or eighth day, are 
liable to sever all suture lines. With experience in scA^eral large matei> 
nity hospitals, I have folloAved at least 25 complete lacerations handled 
by the above method. All but one case healed by primary union and 
that one developed a superficial infection AAdiich Avas controlled before 
the deeper structures Avere involAmd, and the patient left the hospital 
Avith perfect boAvel control. No secondary repairs Avere required. 



Society Transactions 


OBSTETEICAL SOCIETY OF BOSTON 
Meeting of October 21, 1941 
The follo^wng paper was presented, by invitation: 

The Vital Revolution. Mr. Guy Irving Burch, Director, Population Reference 
Bureau, Washington, D. C. 


OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF MAECR 6, 1941 

The following case reports and papers were presented : 

Report of Jefferson Hospital Clinics. Dr. P. F. Williams and A. Behney. 

Two Cases of Abdominal Pregnancy. Dr. Z. B. Newton. 

The Relation of the Age of the Patient to Prognosis in Carcinoma of the 
Cervix. Dr. Pendleton Tompkins. 

Vitamin A in Pregnancy. Dr. John C. Hirst and Robert E. Shoemaker. (For 
original article, see page 404, September, 1941, issue.) 

MEETING OF APRIL 5, 1941 

The following paper was presented: 

The Theca Cone, the Pathmaker of the Ascending Graafian Follicle. Dr. Erwin 
0. Strassmann, Houston, Texas (bj^ invitation). 

MEETING OF MAY 1, 1941 

The follovsing papers were presented: 

Presidential Address. Dr. Roy W. Mohler. 

An Available Channel for Improved Obstetrics. Dr. Owen J. Toland. 

The Etiology and Clinical Significance of Persistent Occipito-Posterior Posi- 
tions. Dr. Paul 0. Ivlingensmith. 
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relative protection by tbis method. He concludes that the daily continuous or 
interrupted series of pervaginal roentgen treatments would seem to fulfill ade- 
quately all requirements in the light of our present knowledge of this factor. 

William Bekman. 

Bouslog, J. S., and Evans, J. E. : Irradiation of Long Bones for Gynecologic Bleed- 
ing, Am. J. Eoentgenol. 43: 871, 1940. 

The writers encountered cases of functional uterine bleeding, intractable to 
ordinary forms of treatment, in which the only positive abnormal finding was a 
decreased platelet count. Because there were no other symptoms of purpura, they 
assumed that the diminution of platelets was due to a deficient formation in the 
bone marrow rather than to increased destruction by the reticulo-endothelial sys- 
tem (primarily the spleen). Therefore, irradiation of the long bones (100 roent- 
gens to each of the long bones on several occasions) was instituted and the results 
were immediately successful: the bleeding ceased when the platelet count re- 
turned to normal. The disorder has been designated uterine purpura. 

J. P. Greenhill. 

Ameson, A. N., and Hauptman, Harry: Radiation in the Treatment of Carcinoma 
of the Body of the Uterus, J. A. M. A. 116: 29, 1941. 

This review of the subject indicates the authors' preference for a combined 
radiologic and surgical therapy. It is felt that hysterectomy alone is inadequate 
in the treatment of certain types of clinically operable patients, and that average 
results can be improved by combining radiation with surgery. In the treatment 
of any one case, certain factors such as the size of the uterus, the presence of in- 
fection, and downward extension of the tumor into the cervix should be taken 
into consideration. It is best to employ preoperative irradiation in all operable 
cases rather than attempt to individualize the treatment on the basis of the 
biopsy specimen. The important thing in irradiation is that in every instance an 
attempt must be made to deliver throughout the tumor-bearing region a dose be- 
lieved to be adequate for control of the lesion in question. At the same time it is 
essential that an effort be made to decrease the discrepancy between the minimum 
dose delivered to some regions and the maximum falling on other points. 

The authors feel that by increasing the greater number of irradiating sources, 
such as by the use of multiple capsules, the minimum tumor dose can be increased 
without resulting in extensive necrosis of adjacent tissue. They feel that Hey- 
man's technique is one of the most effective methods at our disposal. If one 
contemplates or feels that infection is present, a preliminary course of x-rays 
should be used before the insertion of intrauterine radium. The best results are 
obtained from preoperative irradiation followed by hysterectomy. 

William Beeman. 

Kotz, J., and Parker, E.: Treatment of Functional Disorders of the Female by 
Radiation of the Pituitary Gland, South. M. J. 33: 832, 1940. 

Two hundred and forty-three patients with functional gynecologic derange- 
ments, including various menstrual disturbances, sterility, the menopausal syn- 
drome, and miscellaneous conditions, were treated by radiation of the pituitary 
gland in combination with organotherapy. They were followed for a period of 
from six months to nine years, averaging two years. 

Most ovarian dysfunction is secondary to pituitary failure, the authors state, 
and therefore it is logical that therapy be directed toward the primary cause. 
The mode of action of pituitary irradiation is not known, but the end resiilt seems 
to be that of stimulation. The statement is made that irradiaion is not harmful 
regardless of its effectiveness since regular menstrual cycles were not disturbed 
by the procedure. Amenorrhea was relieved in 56 per cent of the cases. Irregu- 
lar periods were relieved or improved in 77 per cent of the patients. While estro- 
genic hormone therapy usually controls menopausal symptoms, pituitary irradiation 
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in addition may hasten the response and decrease the duration of treatment. Dys- 
menorrhea accompanying irregular periods responds •well to this combined therapy. 

The authors conclude that satisfactory rc.sults may be obtained in the treat- 
ment of functional menstrual irregularities by a combination of hormone therapy and 
pituitary irradiation. From their study they are unable to say which of the agents 
is the more important. 

Arkold Goldberger. 

Rock, Bartlett, Gauld, and Rutherford: The Effect of Suhcastrative Roentgen 
■ Therapy on Ovarian Physiology, Surg., Gynec. & Obst. 70: 903, 1940. 

Twenty-seven cases of menstrual abnormality, with and without associated 
sterility, are presented. The nature of flow has been evaluated bj^ endometrial 
biopsy in an effort to determine whether flowing has been of the ovulatory or of 
the anovulatory type. Subcastrative dosages of x-ray have been employed in an 
effort to reestablish the normal balance of ovarian function. Endometrial speci- 
mens taken before and after x-ray treatment have been used in estimating the 
value of x-ray treatment to produce ovulation in those patients who do not 
ovulate or who have only occasional ovulatory cycles. No harmful effects from 
this treatment upon subsequent pregnancies have been found. 

The results indicate that the use of subcastrative doses of roentgen rays is 
more effective than is the present endocrine treatment. Of the 22 cases of 
anovulatory flowing, or of infrequent ovulatory cycles, 12 had 3 or more ovulatory 
C 3 'cles following treatment. In 3 of these patients, pregnancy occurred within a 
short time following treatment. 

Contrary to the experience of other investigators, no change after this dosage 
of x-ray was found in 5 patients •u-ith previous normal ovulatory cycles who had 
the associated complaints of sterility, dysmenorrhea, profuse menstruation, or too 
frequent menstruation. It is believed that x-ray treatment is indicated only when 
there is present definite ovarian dysfunction, specifically in those patients who 
habitually fail to ovulate, as shown by the absence of progestin effect on the 
endometrium. 

Three doses, each of 50 to GO r., arc given over the ovaries of women under 
35 years of age. Women older than this may suffer temporary or permanent 
cessation of follicular function. 

It is the authors’ opinion that x-ray treatment of the pituitary offers no addi- 
tional therapeutic benefit. 

To explain the good results it is necessary to postulate a destruction by x-ray 
of persisting mature follicles, thus allowing a new cycle of follicle development 
and maturation to take place. 

WlIiLTAJt C. IIenske. 


Costolow, William E.: Uterine Fibromyomas, J. A. M. A. 116: 4G4, 1941. 

The author reviews and re-emphasizes many well-known and established factors 
in the treatment of fibromyomas of the uterus. He stresses the importance of 
careful selection of cases for radiation therapy. Age is an important factor in 
choosing between radiation and surgery. Portunatety the majority of fibroids are 
in and close to the menopausal age which makes it somewhat easier for the physi- 
cian to decide. There is very little evidence in favor of stirring up an acute 
pelvic cellulitis as a result of irradiating a fibroid in the presence of a chronic 
pelvic inflammatory condition. This condition, according to the author, could 
result more easily following a dilatation and curettage and radium application. 

■ The author used deep roentgen therapy as well as radium and found the former 
more applicable in cases of large fibroids, because a large uterus screens out too 
much of the effect of radium rays on the ovaries. 

No case of disability because of radiation menopause could be found in this 
series of cases, and only 10 patients out of 98G reported any change in “sex de- 
sire.’’ Dj'spareunia occurred in seven. In tumors the size of a three months 
pregnancy or smaller, there was a reduction of the size of the uterus to normal in 
84.3 per cent, and to only slight^ enlarged in 93.5 per cent of the cases. In uteri 
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over the size of a 4 months’ pregnancy the reduction incidence -was reduced to 
36.7 per cent. Large pedunculated fibroids show some tendency to degeneration, 
and should be operated upon if possible. Only 4 of the 986 patients developed 
carcinoma (3 fundal and 1 cervical), and it is suggested that radiation may have 
a protective effect in the prevention of malignancy. 

WlLLtiM BEEilAN. 

Chamberlin, Payne, and Stevens; Anuria Pollowing Roentgen Therapy for Pelvic 
Tumors, Radiology 35: 346, 1940. 

Anuria, due to obstruction of both ureters, is a rare complication during roent- 
gen therapy of tumors within the pelvis. Still rarer is the occurrence of bilateral 
symmetrical tumors, each involving the lower end of a ureter. The authors have 
been unable to find any other such case in the literature. 

■ There is a dearth of literature dealing with anuria produced by tissue edema 
following irradiation therapy. Bugbee has reported 8 and Exley 2 instances of 
ureteral obstruction following radium therapy for carcinoma of the uterus. All of 
these, however, maj”- be classified as late effects caused either by continued growth 
of the tumor, or by fibrosis and constriction due to irradiation therapy. Maintz 
has cited four instances in which anuria occurred as a complication of roentgen 
therapj^ early in the course of treatment for carcinoma of the uterus. His pa- 
tients remained anuric as long as five da5'^s. He attributed the cessation of uri- 
nary e.xcretion to swelling of the uretei'al mucosa. 

There seems to be little doubt that in the case reported by the authors irradi- 
ation produced sufidcient edema in the tumor to cause a complete bilateral ureteral 
obstruction. This swelling was evident by rectal and vaginal examinations and 
also by the fact that the urinary secretion returned several days after roentgen 
therapy was stopped. In retrospect, it is evident that intravenous urography for 
the purpose of studying the exact condition of the urinary tract was indicated 
before roentgen therapy. Furthermore, it must be constantly borne in mind that 
relativelj’- small doses of irradiation to such tumors may produce local swelling 
sufiicient to obstruct the ureters when the margin of safety has already been 
reduced. 

J. P. Greenhill. 

Duvergey and Duvergey: Fifteen Cases of Radionecrosis of the Bladder Follow- 
ing Radiation Therapy for Cancer of the Cervix, Compt. rend. Soc. frang de 
gynec. 9: 120, 1939. 

Characteristicallj’’, radiation necrosis of the bladder following radium treatment 
of cancer of the cervix occurs long after the treatment is given. Usuallj’- between 
two and five j^ears elapse, and in one of the authors’ cases there was an interval 
of ten years. Clinicalty the symptoms are an intense cystitis with pollakiurea, 
tenesmus, pain, pyuria, and hematuria. In most cases, the impression is given 
that there is a recurrence of the cancer with invasion of the bladder wall. The 
way to be certain of the correct diagnosis is to take a biopsy. The usual seat of 
the bladder necrosis is in the region of the trigone at the base of the bladder at 
the bladder neck. 

Eadionecrosis of the bladder is the result of two factors. The first is an in- 
tense trophic disturbance caused by the radium and the second is infection. Be- 
cause of an obliterating endarteritis, there is no vasomotor reaction to combat the 
infection. 

The treatment of this condition consists of disinfection of the bladder by means 
of daily bladder irrigations with antiseptic solutions. If an ulcer is present it 
may have to be excised or coagulated. In cases of severe hemorrhage cystotomy 
may be necessary. Regardless of what is done, it must be remembered that com- 
plete cicatrization of the ulcer is a long process so one must have patience. 

J. P. Greexhill. 



Item 


American Board of Obstetrics and Gynecology 

The written examination and review of case histories (Part I) for Group B 
candidates will be held in the various cities of the United States and Canada, on 
Saturday, January 3, 1942, at 2:00 p.M. Formal notice of the place of examination 
will be sent each candidate several weeks in advance of the examination date. No 
candidate will be admitted to examination whose examination fee has not been paid 
at the Secretary’s Office. Candidates who successfully complete the Part I ex- 
amination will proceed automatically to the Part II examination held in June, 1942. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting at Atlantic 
City, N. J., in June, 1942, immediately prior to the annual meeting of the American 
Medical Association. 

Application for admission to Group A, Part II, examinations must be on file 
in the Secretary’s Office not later than March 1, 1942. 

As previously announced in the Board booklet, this fiscal year (1941-1942) of the 
Board marks the close of the two groups of classification of applicants for examina- 
tion. Thereafter, the Board will have only one classification of candidates, and all 
will be required to take the Part I examinations. 

For further information and application blanks, address Ur. Paul Titus, Secretary, 
1015 Highland Building, Pittsburgh (6), Pennsylvania. 


Errata 

In the article “Tattooing with Mercuric Sulfide for the Treatment of Intractable 
Pruritus Vulvae and Ani’’ by Dr. Eobert Turell, in the August, 1941, issue of the 
Journal, page 291, line 7 should read “-with Dohi,c“ instead of “with Aold.f’’ 


In the article “Lateral Pyocolpos, Double Gterus, Cervix and Vagina, with 
Absence of Left Kidney’’ by Dr. Max D. Mayer, in the November, 1941, issue 
of the Journal, the position of Fig. 7, on page 903, should be reversed as to top 
and bottom. 
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Average 5.4 3.4 1.9 1.8 11.8 Number witli in- Per cent with inverse ratio 9 

values* verso ratio 2 

♦Signifies that the v.alue given was obtained .at tlie hciglit of s.vnii)toms, or nearly so. 
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proportionate. In a third group, the fall in the ratio value was great although 
the total protein value was normal or nearly so. The ninth case in the table shows 
this tendency, while the eleventh belongs to Group 1 and the second to Group 2. In 
some cases, as for example, the sixth, more than one group is represented among the 
figures. On the day when the symptoms were at their height, 12 of the patients had 
high ratios and 8 had low ones. 

The previous protein values may have been over 6.0 Gm. until a few days before 
admission, but a fair number showed a fall in level during the eighth or ninth 
month, only one case having had low values on all previous examinations. 

After delivery, the values rose toward normal. The finding of an average of 
only 5.4 Gm. for 22 cases at the height of their symptoms may be considered sig- 
nificant. The averages appear at the bottom of Table VII. 

One case of hyperemesis gravidarum in early pregnancy followed by late to.xemia 
appears in the table. There were two other cases which could not be put in the 
table because the patients did not have later toxemia. The first of these had 5.0 
Gm. of protein five days before admission. On admission, it was 5.2 Gm. with an 
a/g ratio of 1.9. Sixteen days later it was 5.0 Gm., at which level it remained until 
forty-eight days from admission, but the patient did not develop toxemia of late 
pregnancy. The third woman with hyperemesis had 4.9 Gm. on admission and died 
of the disease in five days. 

Table VIII shows the figures for the hemoglobin determination. There were 
more women whose hemoglobin was below 10 Gm. toward the end of pregnancy than 
in the earlier months. The normal and the toxic cases both averaged 11.5 Gm. 

In Table IX, the patients with low hemoglobin were grouped according to the 
color index and cell count. Most of them were hypochromic anemias. 


Table VIII. Occurrence of Anemia in the Clinic 


Months of pregnanej' 

2 

1 3 

4 

1 5 1 

! ® 

7 

® i 


Number studied for hemoglobin 

21 

35 

76 1 


75 

67 

43 


Per cent with 10 Gm. or less 

5 




20 

13.4 

7 



Table IX. Type op Anemia 



AVERAGE HB. 

average cell 
count 

All cases studied for type of anemia 

23 

9.2 

mm 

Hyperchromic tj'pe 

5 

10.1 


HjTpochromic tj'pe 

18 

8.9 



If 1.5 Gm. of protein per kilo of body weight be taken as the standard for women 
in the second and third trimesters of pregnancy, only 5 out of the 71 patients whose 
diets were analyzed ate the standard amount. Their average intake per day was 
1.1 Gm./kilo, for both toxic and normal pregnancies. Out of 16 patients who 
ate only 0.9 Gm. or less, only one had a serum level of more than 6.5 Gm., and this 
individual later became toxic and the serum level fell. 

The individual cases do not show a close correlation between protein intake 
and serum level. Two possible factors are at work here. Vomiting was severe in 
several of the wmmen whose serum level was low in spite of a good intake. Utiliza- 
tion of the ingested protein for making serum protein is apparently more complete 
in women whose intake is low than in those who had a normal diet. Tliis explains 
why some of the women on low diets did not show very low serum levels. 
TVliippIe's dogs, the number of grams of serum protein manufactured per gram in- 
gested rose as the diet was made progressively poorer. There may be other factors, 
but in spite of these, a rough relation between the intake and the serum level could 
be noted. 

The intake for the women who later became toxic averaged the same as that of the 
normals, but the normal women were able to maintain a serum level one-half a gram 
higher on the same intake. 
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tinence, use of, in postmeno- 
pausal women (Salmon, Walter, 
and Geist), 849 

carbethoxylate, reactions to (Greene). 
858 

dipropionate in treatment of dysuria 
and incontinence, use of, in 
postmenopausal women (Salm- 
on. Walter, and Geist), 849 
oral potency of, and progesterone 
(Herrnberger), 923 (Abst.) 
urinary excretion of (Bachman). 001 

E.strin potency and basal metabolism 
(Collett, Reed, Isaac, Rouse, and 
Yeakel), 93 

Estriol, urinao' excretion of (Bachman), 
001 

Estrogen detenninations (Bachman), 599 
effect of. on motility in painful men- 
struations (Bickers), 1028 
excretion of, and pregnanediol preceding 
normal parturition (Bachman), 
599 

secretion, production of, synergism of 
follicle-stimulating and lutoiniz- 
i n g hormones (Fcvold), 918 
(Abst.) 

stilbestrol, synthetic (JIazor, Israel, and 
Ravetz), 921 (Abst.) 

Estrogenic and androgenic substances, 
excretion of. in urine of women 
(Furuhjelm), 917 (Abst.) 
hormone in blood in amenorrhea (Fluh- 
mann and Murphy), 002 
secretion of, rate of. by ovaries of 
monke.v (Corner). 917 (Abst.) 
therapy (Jeffcoate), 919 (Abst.) 
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Estrogens and progesterone, failure of, 
to induce uterine bleeding ("Wal- 
ter, Salmon, and Geist), 505 
carcinogenic in human female, are? 

(Geist, "Walter, Salmon), 242 
effect of, on pregnanediol output during 
menstrual cycle (Pattee, "V^en- 
ning, and Browne), 923 (Abst.) 
endometrial proliferation, atypical, in 
patient treated with (Geist, 
Walter, and Salmon), 242 
in treatment of dysuria and inconti- 
nence, use of, in postmenopausal 
women (Salmon, Walter, and 
Geist), 845 

reactions to (Greene), 858 

Estrone, urinary excretion of (Bachman), 
601 

Estudos Cii’urgicos (Ribeiro), 180 (B. 

Rev.) 

Extracellular water in late pregnancy and 
its relation to development of 
toxemia (Chesley and Chesley), 
976 

F 

Fallopian tube, prolapse of, following 
vaginal hysterectomy (Radman), 
143 

Fellowship in public health obstetrics, 
741 (Item) 

Femoral hernial sac, hydrocele of (JIc- 
Corkle and Bell), 483 (Abst.) 

Fertility, controlled (Stix and Notestein), 
171 (B. Rev.) 

uncontrolled, and syphilis (Stix). 290 

Fetal activity, effect of. on nutritional 
state of infant at birth (Son- 
tag), 549 (Abst.) 

death, prevention of, obstetric respon- 
sibility for (Aldridge and Mere- 
dith). 373 

roentgenologic evidence of (Thoms), 
552 (Abst.) 

environmental differences, significance 
of (Sontag), 990 

heart sounds, stethogram and recorded 
disc of, in twin pregnancy 
(Smith), 90S 

lung, development of. intrauterine res- 
piration in (Potter and Boh- 
lender), 14 

mortality in cesarean section in tox- 
emias of pregnancy (Strauss 
and Fisher). 442 

position, relationship between, and cer- 
t a i n congenital deformities 
(Chappie and Davidson), 554 
(Abst.) 

Fetus, 172 (B. Revs.) 

compressus diagnosed by x-ray (ter- 
Kuile and Parmelee), 344 
papyraceous (O’Regan and Craig), 343 
physiology of (Windle), 172 (B. Rev.) 
sex of, determination of (Itch), 907 
(Abst.) 

weight of, attempted reduction in, by 
restricting maternal diet (Son- 
tag), 997 

Fibroids, uterine, adnexa in, condition of 
(Chalier), 368 (Abst.) 

Fibromyomas, uterine (Costolow), 1094 
(Abst.) 

Fibrosarcoma of buttock associated with 
pregnancy (Kirtz and Pareira), 
1066 

polypoid, endometrial (Lomax and An- 
derson), 1049 

Follicle hormone therapj', clinical results 
of (Bauer), 923 (Abst.) 

Follicular hormone, synthetic, question of 
stilbens (Joel), 921 (Abst.) 
persistence (Lovset), 736 (Abst.) 

Foreign bodies left in abdomen (Crossen 
and Crossen), 173 (B. Rev.) ] 


Friedman test in ectopic pregnancy, value 
of (Schaufiler and Wynla), 791 
on spinal fluid in cases of hydatidl- 
form mole and pregnancy 
("Vesell and Goldman), 272 

Functional disorders of female, treatment 
of, by radiation of pituitarj' 
gland (Kotz and Parker), 1093 
(Abst.) 

Fundal carcinomas, study of ovaries and 
endometriums of patients with 
(Jones and Brewer), 207 

Fundus, adenocarcinoma of, smears show- 
ing (Papanicolaou and Traut), 
203 

G 

Gas bacillus and mixed infection. Waters 
cesarean section in patient with 
(Fallon and Brosnan), 156 

Gastric changes incident to pregnancy 
(Williams), 816 

hemorrhage, severe, pregnancy com- 
plicated by (Greeley and Stuben- 
bord), 154 

Genital apparatus of female guinea pig, 
changes in. Induced by action 
of prostatic extracts (Miotti), 
923 (Abst.) 

functions, clinical and experimental in- 
vestigations of, and their hor- 
monal regulations (Zondek), 726 
(B. Rev.) 

Gestation, length of. twin pregnancies 
(Potter and Crunden), 872 

Glomerular damage following toxemia of 
pregnancy, question of (Ches- 
ley), 229 

Gonadin (Geist, Gaines, and Salmon), 624 
in menstrual disorders (1'’ogt, Jr., and 
Sexton), 83 

Gonadogen (Geist, Gaines, and Salmon), 
624 

Gonadotrophin, effect of estradiol ben- 
zoate on amount of. found in 
pituitary gland and urine of 
postmenopausal women (Row- 
lands and Sharpey-Schafer), 737 
(Abst.) 

Gonadotropic extracts, effects of certain, 
on nnovulatoi'y cycles and amen- 
orrhea (Buxton). 236 
hormone, clinical use of, from pregnant 
mares’ serum (Huber and 
Davis), 922 (Abst.) 

Gonadotropin administration, histologic 
changes in ovary following 
(Greenblatt), 983 

anterior lobe. In blood, in amenorrhea 
(Fl.uhmann and Murphy), 662 
chorionic (Geist, Gaines, and Salmon), 
621 

effect of, upon human ovary (Geist, 
Gaines, and Salmon), 619 
equine (Geist, Gaines, and Salmon), 024 
hypophyseal (Geist, Gaines, and Salm- 
on), 022 

Gonorrhea, acute, sulfonamide suppository 
1 n treatment of, in women 
(Bickers), 102 

Graduate training in obstetrics and gyne- 
cology, item of. 371 

Granulosa cell tumor of ovary following 
radium therapy (Tyrone and 
Weed), 147 

Gynecologic operations, 300 (Abst.) 
pathology, and obstetric (Novak), 107 
(B. Rev.) 

surgery under local anesthesia (Griffin 
and Benson), 862 

Gynecological societies, roster of, 191. 
192, 743, 744 

Gynecology, 167 (B, Revs.) 
and obstetrics, 725 (B. Revs.) 
practical problems in, department of, 
355 
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colorimetric quantitation of 17-ketos- 
teroids, evaluation of (Ross, 
Hamblen, Cuyler, and Baptist), 
607 

developments and trends in (Sigerist), 


714 

endocrine (Hamblen), 167 (B. Rev.) 
essentials of (Brady and Kurtz), 725 
(B. Rev.) 

incision in, transverse (Baistrocchl), 366 
(Abst.) 


H 

Heart in pregnancy and childbearing age 
(Hamilton and Thomson), 726 
(B. Rev.) 

sounds, fetal, stethogram and recorded 
disc of, in twin pregnancy 
(Smith), 908 

Heartburn, significance of, variable (Wil- 
liams), 814 

Hematoma of vagina associated with 
severe perineal tears (Lipow), 
1077 

perirenal, spontaneous (Daro and Todd), 
140 

Hemoglobin and protein in normal and 
toxic pregnancies (Bibb), 103 

Hemorrhage as complication in cesarean 
section (Liccione), 449 
following cesarean section for saccula- 
tion pregnancy, adenomyosis in- 
terna uteri as cause of uncon- 
trollable atony and. Hj'sterec- 
tomy (Sackett), 894 

gastric, severe, pregnancy complicated 
by (Greeley and Stubenbord), 
154 

in 2,000 obstetric cases (Conn, Vant, 
and Cantor), 768 

retinal, in newborn, effect of vitamin 
K on incidence of (Maumee, 
Heilman, and Shettles), 551 
(Abst.) 

testosterone propionate In, use of, due 
to myoma uteri (DeBarros), 922 
(Abst.) 

Hemorrhagic diathesis of newborn (Pray, 
McKeown, and Pollard), 836 
meningismus, recurrent, following ovu- 
lation period (Mach and Mey- 
rat), 735 (Abst.) 

Hodgkin’s disease, pregnancy complicat- 
ing (Kushner), 536 

Holt, L. Emmett, pioneer of children’s 
century (Duffus and Holt, Jr.), 
179 (B. Rev.) 

Holt’s diseases of infancy and childhood 
(Holt and Howland), 172 (B. 
Rev.) 

Hormone management of nausea and 
vomiting of early pregnancy, 
490 

effect of, on motility in painful men- 
struation (Bickers), 1028 
estrogenic, in blood in amenorrhea 
(Fluhmann and Murphy), 662 
secretion of, rate of, by ovaries of 
monkey (Comer), 917 (Abst.) 
therapy (Jeffcoate), 919 (Abst.) 
follicle, therapy, clinical results of 
(Bauer), 923 (Abst.) 

-stimulating and luteinizing, syn- 
ergism of, in producing estrogen 
secretion (Fevold), 918 (Abst.)' 
follicular, synthetic, question of stilbens 
(Joel). 921 (Abst.) 

gonadotropic, clinical use of, from preg- 
nant mares’ semm (Huber and 
Davis), 922 (Abst.) 

ovarion, formation of female, in adrenal 
cortex (Hoffmann), 918 (Abst.) 
sox, female (Doisy et ah). 727 (B. Rev.) 
sexual, discharged in urine of pregnant 
W’omcn after castration (Kosa- 
kae, Kanzaki, and Kusano), 917 
(Abst.) 


Hormonlc and therapeutic study of meno- 
pause (Lawrence and Moulyn), 
922 (Abst.) 

Hydatidiform mole (Winn, Evans, Ware, 
Jr., and IClmmelstlel), 136 
followed by chorioneplthelioma (Mc- 
Laughlin), 904 

following tubal pregnancy (Pettit), 
1057 

Friedman test on spinal fluid in 
(Vesell and Goldman), 272 

Hydrocele of femoral hernial sac (IMc- 
Corkle and Bell), 483 (Abst.) 

Hydrometrocolpos in Infancy (Mahoney 
and Chamberlain). 67 (Abst.) 

Hymen, imperforate, before menarche 
with mucocolpos and mucome- 
trium (Bowen), 144 

Hyperplasia, glandular, etiology of 
(Tscherne), 918 (Abst.) 

Hypertension, essential, male type of 
(Chesley), 231 

incidence of, after toxemias of preg- 
nancy (Williams. Nix, and 
Mauzy), 98 

Hypoprothrombinemia and hemorrhagic 
diathesis of newborn and its re- 
lation to vitamin K (Fiechter), 
551 (Abst.) 

Hypothalamic lesions, guinea pigs with, 
disturbances in pregnancy and 
labor in (Dey, Fisher, Ranson), 
459 

Hypothrombinemia hemorrhagica neona- 
torum (Nygaard), 550 (Abst.) 

Hysterectomy (Weir), 285: (Long and 
Poole), 366 (Abst.): (Sackett), 
894 

abdominal and vaginal, total (Dan- 
forth), 587 

total (Miller and Prejean), 580 
morbidity in (Weir), 289 
mortality rates in (Weir), 289 
operative complications (Weir), 288 
postoperative complications (Weir), 288 
supravaginal (Miller and Prejean), 580 
and total (Pearse), 22 
anesthesia in (Pearse), 27 
indications for (Pearse), 24 
total, anesthesia in (Pearse), 27 
indications for (Pearse), 25 
vaginal (Miller and Prejean), 580 
and abdominal, total (Danforth), 587 
method for reducing size of uterus 
(Lash), 452 

prolapse of Fallopian tube following 
(Radman), 143 


I 

Ileus as complication in cesarean section 
(Liccione). 449 

Incision in cesarean section, transverse, 
transcervical and retrovesical, 
advantages of (Serdukoff), 185 
(Abst.) 

transverse, in gynecology (Baistrocchl), 
306 (Abst.) 

Incontinence, estrogens in treatment of 
dysuria, use of, in postmeno- 
pausal women (Salmon, Walter, 
and Geist), 845 

of female (Matassarin) , 369 (Abst.) 

Infancy and childhood. Holt’s diseases of 
(Holt and Howland), 172 (B. 
Rev.) 

Infant at birth, nutritional state of, effect 
of fetal activity on (Sontag), 
549 (Abst.) 

deprived of its placental blood (Bak- 
win), 723 (Edit.) 

emphysema in, spontaneous pulmonic 
interstitial and mediastinal 
(Fisher), 553 (Abst.) 

large, and their after-hlstorj- (Gray 
and Eder), 549 (Abst.) 
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neTVborn, 549 (Absts.) 
anoxia in, consideration of cause and 
possible late effect of (McPliail 
and Hall), GSB 

effect of synthetic vitamin K ana- 
logues on (MacPherson et al.), 
551 (Abst.) 

opisthotonus in, prolonged (Ottow), 
533 (Abst.) ' 

plasma prothrombin in, factors In/lu- 
encing (Heilman and Shettles), 
550 (Abst.) 

pneumothorax in (Pehu and Lefehvre 
des Noettes), 552 (Abst.) 
prothrombin index of, effect of intra- 
muscular injections of whole 
blood on (Gellis and Lyon). 510 
teratoma, sacral (Von Pallos), .5.51 
(Abst.) 

prematurely born, mortality of, how 
can obstetrician aid in reducing 
(Beck). 355 

Infection, amniotic, indications for low 
cesarean section in (Anderodias 
and Pery), ISl (Abst.) 

and menstrual cycle (Gellcr), 735 
(Abst.) 

bacillary and rickettsial (Holmes), 177 
(B. Rev.) 

pelvic, chronic, management of (Gard- 
ner), 307 (Abst.) 

Inhibition of lactation with stilbostrol 
(Mendel, Goldman, and Cairo, 
Jr.), 52S 

Inoculations of intestinal and vaginal 
trichomonads into human vagina 
(Feo, Rakoff, and Stabler), 270 

Internal diseases, theraiieutics of, 72S (B. 
Rev.) 

Intestinal and vaginal trichomonads, in- 
oculations of, into human va- 
gina (Feo, Rakoff. and Stabler), 
270 

obstruction following Baldy-lVebster 
suspension of uterus (Bickers), 
915 

Intestine, perforation of, after x-ray and 
radium tlierapy of cancer of 
cervix (Parks), 320 

Intrauterine oxygen oxciiangc, study of 
(Kretzschmar, Towsley. Stod- 
dard, and Engclfried). 077 

respiration in relation to development 
of fetal lung (Potter and Bob- 
lender), 14 

Inversion, nonp.uerperal, of uterus (Scl- 
kin-Aronson and Karen). 540 

Irradiation of long bones for gynecologic 
bleeding (Bouslog and Evans), 
1093 (Abst.) 

treatment of carcinoma of cervix, com- 
plications of (Cosbie), 1003 

Iso-immunization in pathogenesis of eryth- 
roblastosis fetalis (Levine, 
Burnham, Katzin, and Vogel), 
925 

Item, American Board of Obstetrics and 
Gynecology, 187, 370, 5.50, 741, 
924, 1090 

fellowship in public health obstetrics, 
741 

graduate training in obstetrics and 
gynecology, 371 

Second American Congress on Obstetrics 
and Gynecology, 190, 555 


K 

Kansas City Obstetrical and Gynecological 
Society, St. Louis Gynecological 
Society, and Chicago Gynecolog- 
ical Society, joint meeting of, 
transactions of, 305 


Kidney, left, absence of, lateral pyocolpos 
double uterus, cervix and vagina 
witli (Mayer), 890 


L 

La Maniobra Ano Parieto-Abdominal en 
los Procesos Argudos del Ab- 
domen (Sammartino), 180 (B. 
Rev.) 

Labium mnjus, myoblastoma of (Tamis 
and Kowics), .54.3 

Labor after cesarean section (Fuchs). 180 
(Abst. ) 

blood choline variations in (Eagle), 202 
complicated by massive condyiomata 
acuminata of vulva (Bonschine, 
Jr.). 338 

disturbances in pregnancy and, in 
guinea pigs with hypothalamic 
lesions (Dcy, Fisher, and Ran- 
son), 459 

duration of. contractile response of 
uterus to posterior pituitary ex- 
tract during late pregnanc.v and 
its relation to (Muipliy), 281 
length of, on pi-cdicting (Calkins), 802 
paraldehyde during, intravenous admln- 
istnition of (Gardner and Sage), 
4G7 

premature, sacs (Torpin and Hart), 45 
.shortening of. with syntropan (Stoll), 
473 

vaginal examinations during, morbidity 
following (Erving and Melster), 
320 

Lactation, effect of meth.vl testosterone 
upon (Abarbancl). 110 
of progesterone upon (Abarbanel), 110 
of testosterone propionate upon (Abar- 
banel), 110 

inhibition of, with stilbostrol (Mendel, 
Goldman, and Cairo, Jr.), 528 

Leiomyosarcoma, ot uterus assocl.ated with 
ramifying angiomyoma (Gnassi 
and Price), 514 

Ligation of ureters, accidental bilateral 
(Pilcher, Jr., and Aikenhead), 
.370 (Abst.) 

Lithopedion associated with normal term 
pregnancy and subsequent rup- 
tured tubal pregnancy (Mayer 
and Berson), 330 

Lochlametr.a as complication in cesarean 
section (Liccionc). 449 

Ldrand tocography (Murphy). 281 

Louisville Obstetrical and Gynecological 
Society, roster of. 191, 743 

Lung, fetal, development of, intrauterine 
respiration in relation to (Potter 
and Bohlender), 14 

Lymphogranuloma malignanum, p r c g- 
nancy complicating (Kushner), 
530 

venereum, virus of, chemotherapeutic 
investigations on (Findley), 518 
(Abst.) 


M 

Maeleod’s physiology in moOern medicine 
(B.ard), 178 (B. Rev.) 

Malignant disease and its treatment by 
radium (Cade), 175 (B. Rev.) 

Mares’ serum, pregnant, clinical use of 
gonadotropic hormone from 
(Huber and Davis), 922 (Abst.) 
in treatment of menstrual disorders 
(Vogt, Jr., and Sexton), 81 

Marriage, modern (Popenoe), 171 (B. 

Rev.) 

Married, you can bo happily (Applehof, 
Jr.), 727 (B. Rev.) 

Maternal age, order of birth and develop- 
mental abnormalities (Penrose), 
550 (Abst. ) 

complications in twin pregnancies (Pot- 
ter and Crunden). 870 
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mortality (1039) (Daily), 352 

in cesarean section in toxemias of 
pregnancy (Strauss and Fisher), 
440 

•welfare, department of, 352 
Medical dictionarj-, Taber’s cyclopedic 
(Taber et al.), 178 (B. Rev.) 
Medicine, modern, Macleod's physiologs’ 
in (Bard), 178 (B. Rev.) 
Jlenarche, imperforate hymen before, -ndth 
mucocolpos and mucometrium 
(Bo-wen), 144 

Meningismus, hemorrhagic, recurrent, fol- 
lowing ovulation period (Mach 
and Meyrat), 735 (Abst.) 
Menometrorrhagia (Ross, Hamblen, Cuy- 
ler, and Baptist), 610 
Menopausal therapy, stilbestrol in (O’- 
Donovan), 737 (Abst.) 

Menopause and female climacteric (Don- 
ald), 737 (Abst.) 

and mitral cardiopathies (Bloch-Michel 
and Prln), 737 (Abst.) 
arthralgia (Hall), 738 (Abst.) 
hoi’monic and therapeutic study (Law- 
rence and Moulj’n), 922 (Abst.) 
Menorrhagia as primary factor in various 
blood dyscrasias (Buxton), 502 
due to essential thrombocytopenia 
(Snaith), 733 (Abst.) 

Menstrual blood of syphilitic women, in- 
fectiousness of (Pariser), 388 
(Abst.) 

cj'cle, cold pressor test during (Crocl), 
732 (Abst.) 

infection and (Geller), 735 (Abst.) 
phases of, in women, analysis of, by 
using Intermenstrual pain as 
criterion of ovulation (Voll- 
mann), 732 (Abst.) 

pregnanedlol output during, effect of 
estrogens on (Pattee, Venning, 
and Browne), 923 (Abst.) 
cycles, body temperature of women in 
correlation %vith phases of. in- 
vestigation of (Vollmann-Siebr), 

732 (Abst.) 

disorders and sterility, diagnosis and 
treatment of (Mazer and Israel), 
ICS (B. Rev.) 

treatment of, with pregnant mares’ 
serum (Vogt. Jr., and Sexton). 
81 

fluid, clotting mechanism of (Glueck 
and Mirsky), 267 

influence of, on coagulation (Glueck 
and Mirsky), 209 

prohibitions, physiology and origins of 
(Ashley-JIontagu), 730 (Abst.) 
Menstruation, 730 (Absts.) 
anovulatory (Netter), 733 (Abst.) 
delayed, prostigmine metliylsulfate for 
(Soskin. tVachtel and Hechter), 

733 (Abst.) 

disorders of, common, diagnosis and 
treatment of (Shute), 733 
(Abst.) 

during pregnancy (Calero), 861 (Abst.) 
influence of toxemias of (Le Doux), 735 
(Abst.) 

motility in nonpainful (Bickers), 1025 
in painful (Bickers), 1020 
effect of drugs on (Bickers), 1027 
of hormones on (Bickers), 1028 
Mercuric sulflde in tattooing for treatment 
of intractable pruritus vulvae 
and ani (Turell), 290 
Jlercurochrome bladder instillations, pre- 
vention of urinary retention in 
puerperlum with (Roll), 117 
Metabolism, basal, and estrin potency 
(Collett, Reed. Isaac, Rouse, 
and Yeakel), 93 

■Methyl other of stilbestrol. reactions to 
(Greene). 859 

testosterone, elfect of. upon lactation 
(-•Vbarbanel). 110 


Metropathia hemorrhagica, treatment of 
with testosterone propionate 
(Von Konrdd), 922 (Abst.) 

Michigan Society of Obstetricians and 
Gynecologists, roster of, 192, 744 

Micturition, physiologj' of (Langworthy, 
Kolb, and Lewis). 176 (B. Rev.) 

Mineral oil and prothrombin concentra- 
tion (Javert and Macri), 409 

Mitral cardiopathies and menopause 
(Bloch-Michel and Prln), 737 
(Abst.) 

Monster, thoracopagus, human (Mortimer, 
ICirshbaum, and Fields), 132 

Morphine, effect of, on motility in pain- 
ful menstruations (Bickers), 
1028 

Mortality in ectopic pregnancy (Schaufller 
and Wynia), 788 

in relation to time of death in twin 
pregnancies (Potter and Crun- 
den), 874 

to weight in twin pregnancies (Potter 
and Crunden), 874 

Mother, getting ready to be (Van Blar- 
com), 173 (B. Rev.) 

Mucocolpos and mucometrium, imperfo- 
rate hymen before menarche 
with (Bowen), 144 

Mucometrium and mucocolpos, imperfo- 
rate hymen before menarche 
with (Bowen), 144 

Myoblastoma of labium majus (Tamis 
and Kowles), 543 

Myoma of vagina (Bennett, Jr., and 
Ehrlich), 314 

uteri, hemorrhage due to. use of tes- 
tosterone propionate in (DeBar- 
ros), 922 (Abst.) 


N 

Nausea, hormone management of, and 
vomiting of early pregnancy 
(Shute), 490 

Necrosis or thrombosis in abnormally 
bleeding endometrium (Ehrlich), 
484 

Nembutal anesthesia, resuscitation at 
birth after asphyxia and after, 
role o f carbon dioxide i n 
(Windle and Becker). 852 

Nerves of female perineum, local infiltra- 
tion technique of (Griffin and 
Benson), 863 

Neurosyphilis in prostitutes, infrequency 
of (Boisseau et al.), 217 (Abst.) 

New England Obstetrical and Gynecolog- 
ical Society, roster of. 191, 743 

New Orleans Obstetrical and Gynecolog- 
ical Society, roster of, 192, 744 

New York Obstetrical Society, roster of. 
191, 743 

transactions of, 365. 916 

Newborn, 173 (B. Revs.) 
diathesis of, hemorrhagic (Pra 3 ', Mc- 
Keown, and Pollard), 836 
infant, 549 (Absts.) 

Nutrition, maternal (Sontag), 997 


O 

Obstetric cases, blood loss in 2,000, critical 
analj’sis of (Conn. Vant, and 
Cantor), 768 

pathologj’, and gynecologic (Novak), 
167 (B. Rev.) 

responsibility for prevention of fetal 
deaths (Aldridge and Meredith), 
373 

Societv of Syracuse Hospitals, roster 
■ of, 192, 744 

Obstetrical societies, roster of, 191, 192, 
743, 744 

Society of Boston, roster of, 191, 743 
transactions of. 365. 1091 
of Philadelphia, roster of, 191, 743 
transactions of, 1091 
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Obstetrician, how can, aid in reducing 
mortality of prematurely born 
infants (Beck), 355 

Obstetrics, 169 (B. Revs.) 
and gynecology, 725 (B. Revs.) 
practical problems in, department of, 
355 

cesarean section in. position of (Feld- 
weg), 183 (Abst.) 

in general practice (Greenhill), 170 (B. 
Rev.) 

plasma in (Tlsdall), 889 

public health, fellowship in, 741 (Item) 

Williams’ (Stander), 169 (B. Rev.) 

Occipitoposterior position (D’Esopo), 937 

Operation, abdominal (Maingot), 174 (B. 
Rev.) 

cesarean section, experience with 
(Lorier), 185 (Abst,) 
gynecologic, 366 (Absts.) 

Rose, repair of trigonal muscle (Matas- 
sarin), 369 (Abst.) 

uteroligamentopexy, for retroversion of 
uterus (nonpuerperal) (Ross), 
127 

Ophthalmia neonatorum (Holland), 340 
(Abst.) 

Opisthotonus, prolonged, in newborn fol- 
lowing delivery in face presen- 
tation (Ottow), 553 (Abst.) 

Oral progestin (anhydro-hydroxy-progcs- 
terone) in treatment of dys- 
menorrhea (Grcenblatt, SIcCall 
and Torpin), 50 

Os fonticull frontalis (Brander), 554 
(Abst.) 

Osteochrondritls in stillborn (McCord), 
067 

Ovarian changes, evaluating histologic, 
criteria in (Gelst, Gaines, and 
Salmon), 021 

cycle and temperature curv'c (Palmer 
and Devillers), 731 (Abst.) 
cysts (Jones and Brewer), 214 
dysfunction, respiratory and circulatory 
system in females with (Scherf), 
920 (Abst.) 

hormones, formation of female, in ad- 
renal cortex (Hoffmann), 918 
(Abst.) 

malignancy, double primary (Tyrone 
and Weed), 147 

physiology, effect of subcastratlve roent- 
gen therapy on (Rock et al.), 
1094 (Abst.) 

pregnancy with living child and mother 
(Nicholls), 341 

sarcoma, primary, in association with 
primary tubal carcinoma (Gard- 
ner and Cain), 522 
stroma (Greenblatt), 984 

Ovaries and endometriums, study of, of 
patients with fundal carcinomas 
(Jones and Brewer), 207 
cystic (Jones and Brewer), 214 
secretion of estrogenic hormones by, of 
monkey, rate of (Corner), 917 
(Abst.) 

Ovary, arrhenoblastoma of (Kanter and 
Ragins), 1061 

effect of gonadotropins upon human 
(Geist, Gaines, and Salmon), 
619 

granulosa cell tumor of, following ra- 
dium therapy (Tyrone and 
Weed), 147 

histologic changes in, following gonado- 
tropin administration (Green- 
blatt), 983 

tumors of, theca cell (Wolfe and Nei- 
gus), 21S 

and endometrial carcinoma (Por- 
ter and Bramhall), 912 

Ovulation, criterion of, statistical analysis 
of phases of genital cycle in 
women by using intermenstrual 
pain as (Collmann), 732 (Abst.) 


Ovulation — Cont’d 


date of, utilization for diagnosis of 
(Palmer and Devillers), 731 
(Abst.) 


aiagnosis oi, cycloscope method for 
critical review of (Neufeld and 
Boas), 731 (Abst.) 

incidence of, as determined by endome- 
trial biopsy (Morton and Hay- 
den), 732 (Abst.) 


Induced, artificially, criteria in evalua- 
tion of (Geist, Gaines, and 
Salmon), 620 

period, recurrent hemorrhagic menin- 
glsmus following (Mach and 
Mcyrat), 735 (Abst.) 

Oxygon exchange, intrauterine, study of 
(Kretzschmar, Towsley, Stod- 
dard, and Engelfried), 677 


P 

Pacific Coast Obstetrical and Gynecolog- 
ical Society, roster of, 191, 743 

Pain, intermenstrual, as criterion of ovu- 
lation, statistical analysis of 
phases o f genital cycle i n 
women by using (Vollmann), 
732 (Abst.) 

pelvic (Mussey and Wilson), 759 
treatment of (Mussey and Wilson), 
703 

Papyi-aceous, fetus (O'Regan and Craig), 
313 

Paraldehyde during labor. Intravenous 
administration of (Gardner and 
Sage). 407 

Paralysis, cerebral spastic (Gustafson and 
Garccau), 555 (Abst.) 

Parturition, normal, excretion of estrogen 
and pregnnncdiol preceding 
(Bachman), 599 

Parvin, Thcophilus (Thoms), 340 

Pediatrics, textbook of (Grlfilth and 
Jlitchell). 729 (B. Rev.) 

Pelvic infections, chronic management of 
(Gardner), 307 (Abst.) 
Inflammatory disease, testosterone pro- 
pionate in management of, use 
of (Stone), 114 

pain (Mussey and Wilson). 759 
pathology in sterility (Hamilton). 480 
symptoms of urinary tract origin 
(Brown and Pennington), 313 
(Abst.) 

Pelvlmetric analysis, roentgen, of Wal- 
cher’s position (Brill and Dan- 
elius), 821 

Pelvimetry and true conjugate (Howkins), 
184 (Abst.) 

roentgen, clinical application of, study 
of results in 1,100 white women 
(Thoms), 957 

Pelvis, female, anatomy of (Maguire), 
169 (E. Rev.) 

Pemphigus neonatorum, outbreak of, in 
maternity home (Elliott and 
Holland). 533 (Abst.) 

Perforation of intestine after x-ray and 
radium therapy of cancer of 
cervix (Parks), 320 

Perineal tears, severe, hematoma of 
vagina associated with (Lipow), 
1077 

Perineum, nerves of female, local infiltra- 
tion technique of (Griffin and 
Benson), 863 

Perirenal hematoma, spontaneous, post- 
partum complication (Daro and 
Todd), 140 

Perlsigmoidal adhesions in women (Kai- 
ris), 427 (Abst.) 

Peritonitis as complieation in cesarean 
section (Licclone), 450 

Phlebitis as complication in cesarean sec- 
tion (Liccione), 449 
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Pittsburgh Obstetrical and Gynecological 
Society, roster of. 191, 743 
transactions of, 91G 
Placenta accreta (Anderson), 545 
bilobata (Torpin and Hart), 38 
in twin pregnancies (Potter and Crun- 
den), 873 

manual removal of (Moldavsky and 
Soloway), 434 

premature separation of normally im- 
planted, role of cesarean section 
in treatment of (Miller), 745 
previa, central, premature separation 
of, bicornuate uterus and full- 
term pregnancy (Rosenbloom), 
lOSG 

detection of, roentgenologic sign for 
(Ball and Golden), 530 
in three successive pregnancies (An- 
drews and Nicholls), 538 
prolapse of (Kobak, Stein, and Daro), 
330 

retained, as complication in cesarean 
section (Liiccione). 449 
Placental blood, depriving infant of 
(Bakwin), 723 (Edit.) 
plasma (Curtis and Worthington, Jr.), 
428 

thickness (Torpin and Hart), 41 
Plasma, blood, placental (Curtis and 
Worthington, Jr.). 428 
in obstetrics (Tisdall), 889 
production of, procedure for (Tisdall), 
890 

prothrombin, factors influencing, in 
newborn infant (Heilman and 
Shettles), 550 (Abst.) 

Pneumonia as complication in cesarean 
section (Llccione), 449 
Pneumothorax in newborn (Pehu and 
Lefebvre d e s Noettes) , 552 

(Abst.) 

Polypoid fibrosarcoma, endometrial 
(Lomax and Anderson), 1049 
Portes cesarean section (Vogt and Vogt, 
Jr.), 499 

Portland Society of Obstetrics and Gyne- 
cology, roster of, 191, 743 
Position in twin pregnancies (Potter and 
Crunden), 873 

occipitoposterlor (D’Esopo), 937 
Walcher’s, roentgen pelvimetric analysis 
of (Brill and Danelius), 821 
Posterior pituitary extract, contractile re- 
sponse of uterus to, during late 
pregnancy (Murphy), 281 
Pranturon (Geist, Gaines, and Salmon), 
033 

Pregnancies, placenta previa in three suc- 
cessive (Andrews and Nicholls), 
538 

twin, in seiwlce of Chicago Lying-in 
Hospital (Potter and Crunden), 
870 

Pregnancy and labor, disturbances in. in 
guinea pigs with hypothalamic 
lesions (Dey, Fisher, and Ban- 
son), 459 

blood choline variation in (Eagle). 2G2 
pressure behavior during, and puer- 
p e r 1 u m, interpretation o f 
(Bartholomew and Colvin). C4G 
complicated by acute rheumatic fever 
(Hollander and Goldsmith, Jr.), 
333 

by cerebellar cyst, additional report 
on, 740 (Correspondence) 
by purpura hemorrhagica (Israel and 
Wlnson), 157 

by severe gastric hemorrhage (Greeley 
and Stubenbord). 154 
complicating Hodgkin’s disease (ban- 
phogranuloma m a 1 I g n u m) 
(Kushner), 53G 

contractile response of uterus to pos- 
terior pitultarj" extract during 
late (Murphy), 281 


Pregnancy — Cont’d 

diagnosis of. colostrum skin test for, 
738 (Correspondence) 
ectopic (Ware. Jr., and Winn), 33; 

(Schaufller and Wynia), 78G 
extracellular water in late, and its re- 
lation to development of toxemia 
(Chesley and Chesley), 970 
full-term, bicornuate uterus, and pre- 
mature separation of central 
placenta previa (Rosenbloom), 
1080 

sacs (Torpin and Hart). 43 
Friedman test on spinal fluid in (Vesell 
and Goldman), 272 

heart in, and childbearing age (Hamil- 
ton and Thomson), 72G (B. Rev.) 
in association of fibrosarcoma of but- 
tock (Kirtz and Pareira), lOGG 
in white and colored races, comparative 
study of (Bradford and Brad- 
ford), 884 

llthopedion associated with normal 
term (Mayer and Berson), 330 
menstruation during (Calero), 801 
(Abst.) 

nausea and vomiting of early, hormone 
management of (Shute), 490 
ovarian, with living child and mother 
(Nieholls). 341 

prolapse of uterus during (Keettel), 121 
protein and hemoglobin in (Bibb). 103 
prothrombin concentration in normal 
(Javert and Macri), 415 
sacculation, hemorrhage following cesa- 
rean section for. adenomyosis 
interna uteri as a cause of un- 
controllable atony and (Sackett), 
894 

sulfanilamide during, use of (Bruens), 
554 (Abst.) 

syphilis in, treatment of (Minnich), 159 
tei-mination of, before period of viabil- 
ity (Johnston), 184 (Abst.) 
test, twenty-four-hour (Frank and Ber- 
man), 492 

threatened interruptions of, anhydro- 
hydroxy-progesterone in (Soule), 
1009 

toxemia of, cesarean section in, role of 
(Strauss and Fisher), 440 
glomerular damage following, ques- 
tion of (Chesley), 229 
hj^ertension after, incidence of (Wll- 
iiams, Nix, and Mauzy), 98 
late, time of onset and duration of, in 
relation to development of per- 
manent vascular damage (Peck- 
ham), 638 

transfusion accidents in, common etiol- 
ogy of erjdhroblastosis and 
(Burnham), 389 

role of iso-immunization in (Le- 
vine), 165 (Edit.) 

trauma in early, severe maternal (Meyer 
and Cummins), 150 

triplet, with one normal and two papy- 
raceous fetuses (O’Regan and 
Craig). 343 

tubal ectopic, endometritis and (Schiller 
and Balkin), 1041 

followed by hydatidiform mole (Pet- 
tit), 1057 

ruptured, llthopedion associated with 
normal term pregnancy and sub- 
sequent (Mayer and Berson), 
33G 

twin, fetal heart sounds, stethogram 

and recorded disc of (Smith), 
908 

in rudimentarj' horn of bicornuate 

uterus associated with renal 
agenesis (Lahmann, Kilkenny, 
and Mietus), 534 

vitamin K in (Hirst and Shoemaker), 
404 
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Pregnanediol determinations (Buxton), 
230; (Bachman), GOO 
excretion of estrogen and, preceding 
normal parturition (Bachman), 
599 

output during menstrual cycle, effect of 
estrogens on (Pattee, Venning, 
and Browne), 923 (Abst.) 
urinary excretion of (Bachman), GO! 

Pregnant mares’ serum in treatment of 
menstrual disorders (Vogt, Jr., 
and Sexton). SI 

Pregneninolone, effect of. upon human 
castrate uterus (Neustaedter), 
SG 

in functional uterine bleeding, oral ther- 
apy with (AViesbader), 1013 

Premature separation of central i)lacenta 
jjrevia, bicornuate uterus, and 
full-term pregnancy (Rosen- 
bloom), lOSG 

of normally implanted placent.a, role 
of cesare.an section in treatment 
of (Milier), 745 

Premen.strual distress, mechanism and 
treatment of, with ammonium 
chloride (Greenhill and Freed), 
734 (Abst.) 

Pi-esontation, face, delivery in. jirolonged 
opisthotonus in newborn follow- 
ing (Ottow). 555 (Abst.) 
twin transverse (Schantz), 145 

Presidential address at GGth annual meet- 
ing of American Gynecoiogical 
Societj', May 20-28. 1911. 5.77 

Primogeniture as etiologic factor in pyloric 
stenosis (Ford. Ro.ss, and 
Brown), 550 (Abst.) 

Progesterone and estrogens, failure of, to 
induce uterine bleeding (AValter, 
Salmon, and Geist). 505 
anhydz'o-hydroxy-, in threatened inter- 
ruptions of iirognancy (Soule), 
1009 

effect of, on motility in painful men- 
struations (Bickers), 1029 
upon lactation (Abarbanei), 110 
oral potency of estradiol and (Herrn- 
berger), 923 (Abst.) 

use of, in repeated spontaneous abor- 
tion (Posner and Seclizer). 324 

Progestin, oral (anhydro-hydroxy-progos- 
terone) in treatment of dys- 
menorrhea (Greenblatt, McCall, 
and Torpin), 50 

Prolapse of Fallopian tube following va- 
ginal hysterectomy (Radman), 
143 

of placenta (.Kobak, Stein, and Daro), 
330 

of uterus during pregnancy (Keettel), 
121 

Prostatic extracts, action of, changes in 
genital apparatus of female 
guinea pig induced by (Mlotti), 
923 (Abst.) 

Prostigmine methyls, ulfate for delayed 
menstruation (Soskin, AA^’achtel, 
and Hechter), 733 (Abst.) 

Prostitutes, neurosyphilis In, infrequency 
of (Boisseau et ah), 217 (Abst.) 

Protein and hemoglobin in normal and 
toxic pregnancies (Bibb), 103 

Prothrombin concentration and mineral 
oil (Javert and Maori), 409 
in normal pregnancy (Javert and 
Maori), 415 

index of newborn infant, effect of in- 
tramuscular injections of whole 
blood on (Gellis and Lyon), 519 
levels, infants’, parenteral vitamin K 
therapy in ante-partum women 
and its effects on (McCready, 
Callahan, and Grandin), SOS 
plasma, in newborn infant, factors in- 
fluencing (Heilman and Shet- 
tles), 550 (Abst.) 

time, determining, technique of (Pray, 
McKeown and Pollard), 830 


Pruritus vulvae and ani, intractable, tat- 
tooing with mercuric sulfide for 
treatment of (Turell), 290 

Pseudocyesis (Rutherford), 527 (Abst.) 

Puerperium, blood choline variations in 
(Eagle), 202 

pressure beha^•lor during pregnancy 
and, Interpretation (Bartholo- 
mew and Colvin), 040 
sterilization in (Thornton, Jr., and AA’’il- 
Ilams), 54 

urinary retention In, prevention of, with 
mercurochrome bladder instilla- 
tions (Roll), 117 

Pulmonary collapse as cause of neonatal 
death (Paterson and Parr), .752 
(Abst.) 

Purpura hemorrhagic.a complicating preg- 
nancy (Israel and AA’’inson). 157 

P.vocolpos, lateral, double uterus, cervix 
and vagina witli .absence of left 
kidney (Mayer), .S99 


Q 

Quintuplets (Rau, Aiyar, and Matliew), 
1030 (Abst.) 


R 

Rjuli.atlon in pervaginal roentgen therapy, 
distribution of (jMorrison), 1092 
(Abst.) 

in treatment of carcinoma of body of 
uterus (Arneson and Haupt- 
man), 1093 (Abst.) 

of pituitary gland, treatment of func- 
tional disorders of female (Kotz 
and Parker). 1093 (Abst.) 
therapy, 1092 (Absts.) 
for cancer of cervi.x, radionecrosis of 
bladder following (Duvorgey 
and Duvergey), 1095 (Abst.) 
Radionccrosls of bladder following radia- 
tion therapy for cancer of cer- 
vix (Duvergey and Duvergey), 
1095 (Abst.) 

Radium in treatment of malignant dis- 
ease (Cade), 175 (B. Rev.) 
therapy and x-i’ay of cancer of cervix, 
perforation of intestine after 
(Parks). 320 

granulosa coll tumor of ovary follow- 
ing (Tyrone and AARed), 147 
Red cell count, nucleated, studies on, in 
chorionic capillaries and cord 
blood of various ages of preg- 
nancy (jVnderson), 1 

Renal agenesis in association with twin 
])regnancy in rudimentary horn 
of bicornuate uterus (Lahmann, 
Kilkenny, and Miotus), 534 
Reproductive and sex physiology, recent 
advances in (Robson), 109 (B. 
Rev.) 

Respiration, Intrauterine, in relation to 
development of fetal lung (Pot- 
ter and Bohlender), 14 
Respiratory and circulatory system in fe- 
males witli ovarian dysfunction 
(Scherf), 920 (Abst.) 

Resuscitation at birth, carbon dioxide in, 
role of, after asphj-xla and after 
nembutal anesthesia (AA^indle 
and Becker), 852 

Retinal hemorrhages i 2 i newborn (Pray, 
McKeown, and Pollard), 840 
Retroversion of uterus, uteroligamen- 
topexy operation for (Ross), 12 1 
Retrovesical Incision in cesarean section 
(Serdukoff), 185 (Abst.) 

Reviews and abstracts, department of, 
182, 300. 549, 730. 917, 1092 
Rheumatic fever, acute, complicating ad- 
vanced pregnancy (Hollander 
and Goldsmith, Jr.), 333 
Rickettsial infections, and bacillary 
(Holmes), 177 (B. Rev.) 
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Roentgen pelvimetric analysis of Walch- 
er’s position (Brill and Dane- 
lius), S21 

pelvimetii’, clinical application of, study 
of results in 1,100 white women 
(Thoms) , 957 

therapy, anuria following, for pelvic 
tumors (Chamberlin, Payne, and 
Stevens), 1095 (Abst.) 
in climacteric bleeding, new method 
of (Schaeffer and Huber), 1092 
(Abst.) 

pervaginal, distribution of radiation 
in (Morrison), 1092 (Abst.) 
subcastrative, effect of, on ovarian 
physiology (Rock et al.), 1094 
(Abst.) 

Roster of American obstetrical and gyne- 
coiogical societies. 191, 192, 743, 
744 

Rupture of cesarean section scar treated 
by drainage and followed bj' 
pregnancy (Arthure), 1S7 (Abst.) 

uterine, following cesarean section 
(Rickards), ISO (Abst.) 

Ruptured uterus (Burkons), 75 

S 

Safe period, contraceptive (Pieck, Sne- 
deker, and Rock), 354 (Abst.) 

St. Louis Gynecological Society, Kansas 
City Obstetrical and Gynecolog- 
ical Society, and Chicago Gyne- 
cological Society, joint meeting 
of, transactions of. 305 
roster of, 192, 744 
transactions of, 305 

Salpingitis, management of (Cooke), 300 
(Abst.) 

San Antonio Obstetric Society, roster of, 
192, 744 

San Francisco Gynecological Society, ros- 
ter of. 192, 744 

Sanity, mask of (Cleckley), 728 (B. Rev.) 

Sarcoma, ovarian, primaiy, in association 
with primary tubal carcinoma 
(Gardner and Cain), 522 

.Scar, cesarean section, fate of (Nicoletti), 
ISO (Abst.) 

rupture of. treated by drainage and 
followed by pregnancy (Ar- 
thure), 187 (Abst.) 

of transverse low cesarean section, dys- 
tocia caused by (Fournier), 187 
(Abst.) 

uterine, following cesarean section, 
strength of (R e p e 1 1 i), ISO 
(Abst.) 

Sebaceous glands in cervical mucosa (Fel- 
ler), 911 (Abst.) 

Second American Congress of Obstetrics 
and Gynecoiogy, 724 (Edit.) 
item of, 190, 555 

Seniie endometrium, proliferative changes 
in (Novak and Richardson, Jr.), 
5G4 

Serum tests (Hirst and Shoemaker), 404 

17-ketosteroids, colorimetric quantitation 
of, evaluation of (Ross. Ham- 
blen, Cuyler, and BaiJtist), 007 

Sex and reproductive physiology, recent 
advances in (Robson), 109 (B. 
Rev. ) 

hormones, female (Doisv et al.), 727 
(B. Rev.) 

m development (Landis), 170 (B. Rev.) 

of fetus, deteiTiiination of (Itch), 907 
(Abst.) 

question, i-eport on, 171 (B. Rev.) 

ratio In twin pregnancies (Potter and 
Crunden), 873 

Shock as complication in cesarean sec- 
tion (Liccione), 449 

Siamese twins, so-called (Mortimer, Kirsh- 
baum, and Fields). 132 


Skin test, colostrum, for diagnosis of 
pregnancy, 738 (Correspond- 
ence) 

Smears, vaginal, in carcinoma of uterus, 
diagnostic value of (Papanico- 
laou and Traut), 193 

Society transactions, Brooklyn Gynecolog- 
ical Society, 305. .548 

Chicago Gynecological Society, 548, 
910 

joint meeting of St. Louis Gyneco- 
logical Society, Kansa.s City Ob- 
stetrical and Gynecological So- 
ciety, and Chicago Gynecolog- 
ical Society, 305 

New York Obstetrical Society, 305, 
910 

Obstetrical Society of Boston, 3(i5, 
1091 

of Philadelphia. 1091 

Pittsburgh Obstetrical and Gynecolog- 
ical Society, 910 

St. Louis Gynecological Society, 305 

South Atlantic Association of Obste- 
tricians and Gynecoiogists, 181 

South Atlantic Association of Obstetri- 
cians and Gynecologists, papers 
of. 22-59 

roster of, 191, 743 
transactions of. ISl 

Spermatozoa and sterility CVYeisman), 727 
(B. Rev.) 

human, viability of, studies in (Klein 
and Saroka), 497 

Spinal anesthesia, pantocain for, harm- 
lessness of (H e 1 1 m a n), 408 
(Abst.) 

with percain and cesarean section 
(Synephias), 182 (Abst.) 
fluid, Friedman test on, in hydatidiform 
mole and pregnancy (Vesell and 
Goldman), 272 

Stenosis, pyloric, primogeniture as etio- 
logic factor (Ford, Ross, and 
Brown), .550 (Abst.) 

Sterility and dysmenorrhea (Wittkower 
and Wilson), 734 (Abst.) 
and menstrual disorders, diagnosis and 
treatment of (Mazer and Is- 
rael), 108 (B. Rev.) 

and spermatozoa (Weisman), 727 (B. 
Rev.) 

etiologic factors in (Hamilton). 477 

Sterilization in puerperium (Thornton, 
Jr., and Williams), 54 

Stilbene estrogens, comparison of reac- 
tion incidence produced with 
(Greene), 8.59 

Stiibens, question of, synthetic follicular 
hormone (Joel), 921 (Abst.) 

Stilbestrol (Geist, Gaines, and Salmon), 
030 

dipropionate, reactions to (Greene), 859 
estrogen, synthetic (Mazer, Israel, and 
Ravetz), 921 (Abst.) 
in inhibition of lactation (Jlendel. Gold- 
man, and Caire, Jr.), 528 
in menopausal therapy (O’Donovan), 
737 (Abst.) 

methyl ether of, reactions to (Greene), 
859 

Stillbirth and habitual abortion, iso-im- 
munization of (Levine, Burn- 
ham. Katzin, and Vogel), 933 

Stillborn, osteochondritis in (McCord), 
CG7 

Streptococci, anaerobic, bacteriologic char- 
acteristics of, recovered from 
post-partum patients (Stone), (VS 

Struma, congenital, significance and pre- 
vention of (Guggisberg), 325 
(Abst.) 

Suction for obtaining endometrial biopsies 
(Winkelstcin). 103 

Sulfanilamide during pregnancy, use of 
(Bruens), .5.54 (Abst.) 

Sulfapyridine calculi, treatment of anuria 
due to (Sadusk. Jr.. Waters, 
and Wilson), 835 (Abst.) 
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Sulfonamide suppository in treatment of 
acute g o n o r r Ii e a in 'women 
(Bickers), 102 

Suppository, sulfonamide, in treatment of 
acute gonorrhea in women 
(Bickers), 102 

Supravaginai and total hysterectomy 
(Pearse), 22 

hysterectomies (Miller and Prejean), SSO 

Surgery, gynecologic, under local anes- 
thesia (driflln and Benson), 802 

Suspension, Baldy-Webstei', of uterus, in- 
testinal obstruction following 
(Bickers), 915 

Syntropan, shortening of labor with 
(Stoll), 473 

Syphilis and unconti'olled fertility (Stlx), 
290 

in pregnancy, treatment of (Minnich), 
159 

transmlssibility of (Pariser), 3SS (Abst.) 


T 

Taber’s cyclopedic medical dictionary 
(Taber et al.), 178 (B. Eev.) 
Tattooing with mercuric sulfide for treat- 
ment of intractable pruritus vul- 
vae and anl (Turell), 290 
Tears, perineal, severe, hematoma of va- 
gina associated with (LIpow), 
1077 

Temperature, body, of women in correla- 
tion with phases of genital cycle, 
investigation of (V o 1 1 m a n n- 
Siebr), 732 (Abst.) 

curve and ovarian cycle (Palmer and 
Devillers), 731 (Abst.) 

Teratoma, sacral (Von Pallos), 054 
(Abst.) 

Teratomatous twin, removal of (Pennell), 
131 (Abst.) 

Test, Aschheim-Zondek, in ectopic preg- 
nancy, value of (Schaudlor and 
Wynla), 791 

cold pressor, during menstrual cycle 
(Croci), 732 (Abst.) 

Friedman, in ectopic pregnancy, value 
of (Schaurtler and Wynia), 791 
on spinal fluid in hydatidiform mole 
and pregnancy (Vesell and 
Goldman), 272 

pregnancy, twenty-four-hour (Prank 
and Berman), 492 

skin, colostrum, for diagnosis of preg- 
nancy, 738 (Correspondence) 
Testosterone, effect of, on motility in 
painful menstruation (Bickers), 
1029 

propionate, effect of, upon lactation 
(Abarbanel), 110 

in hemorrhage, use of, due to myoma 
uteri (DeBarros), 922 (Abst.) 
in treatment of metropathia hemor- 
rhagica (Von Konrfld), 922 
(Abst.) 

Use of, in management of pelvic in- 
flammatory disease (Stone), 114 
Tetanus, postabortal (Weinstein and 
Eeacham), 1031 

postabortive (Menendez), 345 (Abst.) 
Texas Association of Obstetricians and 
Gynecologists, 192. 744 
Theca cell tumor of ovary (Wolfe and 
Neigus), 218 

and endometrial carcinoma (Por- 
ter and Bramhall), 912 
Therapeutics of internal diseases, 728 (B. 
Rev.) 

pharmacologic basis of (Goodman and 
Gilman), 177 (B. Rev.) 
Thoracopagus monster, human (Mortimer, 
Kirshbaum, and Fields), 132 
Thrombocytopenia, essential, menorrhagia 
due to (Snaith), 733 (Abst.) 


Thrombosis in abnormally bleeding endo- 
metrium, necrosis or (Ehrlich) 
484 

prevention of postoperative, and embo- 
lism by means of elevation of 
lower extremities (Knott), 370 
(Abst.) 

Tocography, Ldrdnd (Murphy), 281 

Torticollis, congenital, etiology of (Kas- 
tondieck), 553 (Abst.) 

Toxemia, development of. relation to, ex- 
tracellular water in later preg- 
nancy and (Chesley and Ches- 
ley), 970 

influence of, upon menstruation (Le 
Doux), 735 (Abst.) 

of pregnancy, cesarean section in. rolg^ 
of (Strauss and Fisher), 440 ^ 
glomerular damage following, ques- 
tion of (Chesley). 229 
hypertension after. Incidence of (Wil- 
liams, Nix. and Mauzy). 98 
late, time of onset and duration of. 
in relation to development of 
permanent vascular damage 
(Peckham), 038 

Transcervlc.al incision in cesarean section 
(Serdukoff), 185 (Abst.) 

Transfusion accidents in pregnancy and 
in erythroblastosis fetalis, role 
of iso-immunization in (Levine), 
105 (Edit.) 

common etiologj* of crj-throblastosis 
and (Burnlwm). 3S9 
in ectopic pregnancy (Scliauflier and 
Wynia). 787 

Transverse incision in cesarean section 
(Serdukoff), 185 (Abst.) 

Trauma, maternal, severe, in early preg- 
nancy (Meyer and Cummins), 
150 

Trichomonads, intestinal and vaginal, in- 
oculations of, into human va- 
gina (Fco, Rakoff, and fabler), 
270 

Triplet pregnancy witli one normal and 
two papyraceous fetuses 
(O’Regan and Craig), 343 

Tubal carcinoma, primary, associated 
wltli ])rlmary ovarian sarcoma 
(Gardner and Cain), 522 
pregnancy, ectopic, endometritis and 
(Scliiller and Balkin), 1041 
followed by liydatidiform mole (Pet- 
tit), 1057 

ruptured lithopedion associated with 
normal term pregnancy and 
(Mayer and Berson), 330 

Tube, uterine, dermoid cyst in (Aaron), 
1080 

Tuberculosis of breast (Macliado), 851 
(Abst.) 

Tuberculous endometritis, amenorrhea due 
to Walter, Salmon, and Geist), 
505 

Tumors, benign, of vulva (Lovelady, Mc- 
Donald, and Waugh), 309 
granulosa cell, of ovary following ra- 
dium t h e r a p y (Tyrone and 
Weed), 147 

theca cell, of ovary (Wolfe and Neigus), 
218 

and endometrial carcinoma (Por- 
ter and Bramhall), 912 
uterine, relation of physical constitu- 
tion to (Takata, Suzue, and 
Nisi), 97 (Abst.) 

Twin pregnancies in sei’vice of Chicago 
Lying-in Hospital (Potter and 
Crunden), 870 

pregnancy, fetal heart sounds in, 
stethogram and recorded disc of 
(Smith), 908 
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In the same group of 16 women who ate less than 0.9 Gm. each day, none had 
hemoglobin levels over 11 Gm., and most were below 10. The correlation between iron 
intake and hemoglobin level was poor. The average iron intake was 10 mg. per day 
for the group. 

CONCLUSIONS 

1. A large number of women were studied for anemia and liypo- 
proteinemia in the Philadelphia General Hospital, and the findings 
are presented. 

2. HjTioproteinemia seems to be a reasonably constant finding in 
both hyperemesis gravidarum and toxemia of late pregnancy. Not many 
women had toxemia of late pregnancy without some previously existing 
hypoproteinemia. It has been shown, however, that verj^ prolonged 
hjTDoproteinemia was not necessary to the development of toxemia and 
that some patients on diets sufficient for others to maintain good serum 
levels go into Inqioproteinemia and toxemia. In any attempt to give the 
etiology of these cases, some factor other than chronic dietary deficiency, 
some factor which is capable of lowering the serum protein level within 
a few short days must be sought. 

3. The finding of a low serum protein value in a woman in the last 
trimester of pregnancy is often a warning of impending toxemia, es- 
pecially if the protein has been normal earlier. 

4. The severe anemias were not uncommon in the clinic, but they 
caused no trouble to any of the patients. !Most of them were of the 
hypochromic type. The relationship between low protein intake and 
poor hemoglobin formation, earlier reported in dogs, was confirmed in 
pregnant women. No correlation between serum protein and hemo- 
globin level nor between the latter and the occurrence of the toxemias 
was apparent. 

I wish to Umnk Dr. Philip F. Williams and Mrs. Florence G. Fralin for permission 
to use the data on the diets of those women and for their help and encouragement; 
also the members of tlie Department of Chemistry (Postgraduate Hospital) for their 
advice to me in the chemical determinations. 
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SUBJECT INDEX 


Vitamin — Cont’d 

K analogues, syntlietic, on newborn, ef- 
fect of (MacPherson et al.), 550 
(Abst.) 

effeet of, on incidence of retinal 
hemorrhage in newborn (Mau- 
mee, Heilman, and Shettles), 
551 (Abst.) 

in hemorrhagic disease of newborn 
(N.vgaard), 550 (Abst.) 

prophylaxis and therapy, effect of, on 
hemorrhagic diathesis of new- 
born (Pray, IMcKeown, and Pol- 
lard), 830 

relation of hypoprothrombinemia and 
hemorrhagic diathesis of new- 
born (Fiecliter), .551 (Abst.) 

therapy, parenteral, , in ante-partum 
women and its effects on infants’ 
protlirombin levels (McCrcadj’, 
Callahan, and Grandin), 3!)S 
tlierapy in vulvar dermatoses (Hessel- 
tine), 702 

Vomiting, hormone management of nau- 
sea and, of early pregnancy 
(Shute), 490 

Vulva, acuminata of, condylomata mas- 
sive, complicating labor (Ben- 
schine, Jr.), 33S 

adenocarcinoma of (McDonald, Love- 
lady, and IVaugli), 301 
benign tumors of (Lovclady, McDonald, 
and Waugh), 309 

carcinoma of, basal cell (Berman), 1070 
diseases affecting (Hunt). lOS (B. Ecv.) 


A'^ulvar dermatoses, vitamin therapy in 
(Hesseltinc), 702 
fusion (Campbell), 547 (Abst.) 


W 

Walcher’s position, roentgen pelvfmetric 
analysis of (Brill and Danelius), 
821 

Washington Gynecological Society, roster 
of, 192, 744 

Water, extracellular, in late pregnancy 
and its relation to development 
of toxemia (Cliesley and Ches- 
ley), 97(1 

Waters cesarean section in patient with 
gas bacillus and mixed infec- 
tion (Fallon and Bro.snan), 15G 

AVeight gain, relation of, to extracellular 
water (Chesley and Chesley), 
9S1 

AVllliams' Obstetrics (Standee), 109 (B. 
Rev.) 

AVolf child and human child (Gesell), 72S 
(B. Rev.) 

Womanhood, attaining (Corner), 172 (B. 
Rev.) 

X 

X-ray and radium therapy of cancer of 
cervix, perforation of intestine 
after (Parks). 320 

in diagnosis of fetus compressus (ter- 
Kuile and Parmelec), 344 
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Twin preemancy — Cont’d 

in rudimentary horn of bicornuate 
uterus associated with renal 
agenesis (Lahmann, ICilkenny, 
and Mietus), 534 

teratomatous, removal of (Pennell), 131 
(Abst.) 

transverse presentation (Schantz), 145 
Twins, Siamese, so-called (Mortimer, 
Kirshbaum, and Fields), 132 


U 

Umbilical cord, position of Insertion of 
(Torpin and Hart), 41 

Ureters, ligation of. accidental bilateral 
(Pilcher, Jr., and Aikenhead). 
370 (Abst.) 

Urethra, carcinoma of (Tuta and Hess), 
142 

Urinary excretion of estradiol (Bachman), 
601 

of estriol (Bachman), 601 
of estrone (Bachman), 601 
of pregnanediol (Bachman), 601 
of 17-ketosteroids (Ross, Hamblen, 
Cuyler, and Baptist), 609 
hormonal excretions (Bachman), 602 
retention, prevention of, in puerperium 
•with mercurochrome bladder in- 
stillations (Roll), 117 
tract origin, pelvic symptoms of (Brown, 
and Pennington), 313 (Abst.) 

Urine, excretion of estrogenic and andro- 
genic substances in (Furuh- 
jelm), 917 (Abst.) 

sexual hormone discharged in, of preg- 
nant women after castration 
(Kosakae, Kanzaki, and Ku- 
sano), 917 (Abst.) 

Uterine activity, electrometric study of 
(Langman and Burr), 59 
bleeding, failure of estrogens and pro- 
gesterone to induce (Walter, 
Salmon, and Geist), 505 
functional, oral therapy with preg- 
neninolone in (Wiesbader), 1013 
contractions in dysmenorrhea (Bickers), 
1023 

fibroids, adnexa in, condition of 
(Chalier), 30S (Abst.) 
fibromyomas (Costolow), 1094 (Abst.) 
rupture following cesarean section 
(Rickards), ISO (Abst.) 
scar following cesarean section, strength 
of (Repettl), ISO (Abst.) 
tube, dermoid cyst in (Aaron), lOSO 
tumors, relation of physical constitution 
to (Takata, Suzue, and Nisi), 
97), (Abst.) 

Uteroligamentopexy operation for retro- 
version o f uterus (nonpuer- 
peral) (Ross), 127 

Uteroovarian cycle in Cuban woman 
(Cafiizares), 730 (Abst.) 

Uterus, bicornuate, full-term pregnancy, 
and premature separation of 
central placenta previa (Rosen- 
bloom), lOSO 

twin pregnancj' in rudimentary' horn 
of, associated with renal agene- 
sis (Lahmann, Kilkenny, and 
Mietus), 534 

carcinoma of body of, radiation in 
treatment of (Arneson and 
Hauptman), 1003 (Abst.) 
vaginal smears in, diagnostic value 
of (Papanicolaou and Traut), 
193 

contractile response of, to posterior 
pituitary' extract during late 
pregnancy (Murpliy), 2S1 
decidual reaction in, in ectopic preg- 
nancy (Schauiller and Wynia), 
790 

double, ceta'ix and vagina, lateral pyo- 
colpos, with absence of left kid- 
ney (Maj'er), S99 


human, castrate, effect of alpha-estra- 
dlol upon (Ncustaedtcr), SO 
of pregneninolone upon (Neu- 
staedter), SO 

inversion of, nonpuerperal (Solkin- 
Aronson and Karen), 540 
leiomyosarcoma of, associated with 
ramifying angiomyoma (Gnassi 
and Price), 514 

method of reducing size of, in vaginal 
hysterectomy (Ixish), 452 
prolapse of, during pregnancy (Kect- 
tel), 121 

retroversion of, uteroligamentopexy op- 
eration for (Ross), 127 
ruptured (Burkons), 75 
suspension of, Baldj'- Webster, intestinal 
obstruction following (Bickers), 
915 

V 

Vagina, artificial, production of. by for- 
mation of broad based skin 
flaps (Grossmann), 369 (Abst.) 
construction of (Wharton), 36S (Abst.) 
double, uterus and ceiwix, lateral pyo- 
colpos, with absence of left kid- 
ney (Mayer), S99 

hematoma of, associated with severe 
perineal tears (Lipow), 1077 
human, inoculations of intestinal and 
vaginal trichomonads into (Fco, 
Rakoff, and Stabler), 276 
mj'oma of (Bennett, Jr., and Ehrlich), 
314 

Vaginal examinations during labor, mor- 
bidity' following (Eiy’ing and 
Meister), 326 

fluid, studies in (Lissimore and Cur- 
rie), 351 (Abst.) 

hysterectomies (Miller and Prejean), 
5S0 

hy'sterectomy, method for reducing size 
of uterus in (Lash), 452 
prolapse of Fallopian tube following 
(Radman), 143 
total (Danforth), 5S7 
operations under general anesthesia 
(Griffin and Benson), S64 
under local anesthesia (Griffin and 
Benson), S04 

orifice, almost complete occlusion of. 
following childbirth (JI a c k- 
night), 1022 (Abst.) 

secretions of syphilitic women, infcc- 
tiousness of (Pariser), 3S.S 
(Abst.) 

smears in carcinoma of uterus, diag- 
nostic value of (Papanicolaou 
and Traut), 1.93 

method of staining (Papanicolaou and 
Traut), 195 

of taking (Papanicolaou and Traut). 
194 

trichomonads. inoculations of intestinal 
and, into human vagina (Fco, 
Rakoff, and Stabler), 276 

Vascular damage, permanent, develop- 
ment of. time of onset and du- 
ration of toxemias of late preg- 
nancy' in relation to (Peckham), 
ais 

Vernix cascosa (Straumfjord). 549 (.\bst.) 

Version, cephalic, prophylactic external 
(Newell). 2.76 

Viability' of human spermatozoa, studies 
in (Klein and Saroka), 497 

Vincent’s ceiwicitis (Quindlen and Tau- 
benhaus), 271 (Abst.) 

Vitamin A deficiency', manifestation of. 

vernix caseosa (Straumfjoni). 
549 (Abst.) 

in pregnancy' (Hirst .and Shoemakf-r). 
404 



THE EFFECTS OF TESTOSTERONE PROPIONATE, METHYL 
TESTOSTERONE, ANHYDRO-OXY-PROGESTERONE AND 
PROGESTERONE UPON LACTATION IN THE 
NURSING HUMAN BEING, 

A. R. Abarbanel, A.B., M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Morrisania City Hospital) 

I N A previous report, it was pointed out that, though afterpains or 
painful engorgement of the breasts can be adequatel}^ relieved by 
small doses of testosterone propionate (10 to 15 mg.), lactation was not 
interfered with, provided the baby eontinned to nurse.^ Others,^'* how- 
ever, using 40 to 150 mg. of this steroid, have claimed successful in 
hibition of lactation in the human being. In order to verify our previous 
observations, the following studies were carried out, using larger dosages 
of testosterone propionate than an}^ previously reported. In addition, 
methyl testosterone, anhydro-oxy-progesterone (pregneninolone, ethinyl 
testosterone), and progesterone were also studied as to their effects 
upon the initiation of lactation and the maintenance of established milk 
secretion. 

PROCEDURES AND RESULTS 

The mothers and babies used in these studies were carefully selected according 
to the criteria set up in a previous study.® Each gave a history of having adequately 
nursed a previous child for at least three months. Every one had had a normal spon- 
taneous delivery of a seemingly normal active infant. Starting on the third day, 
the baby went to breast for twenty minutes at four-hour intervals five times a day. 
At 2 A.M., a dilute formula was substituted for the breast feeding. By weighing 
each baby before and after each breast feeding, the daily amount of mother’s milk 
obtained was computed by totaling the results of the five feedings. A minimum of 
seven and one-half ounces daily was accepted as normal after the third post-partum 
day. 

Fifty mothers served as controls, while there rvere 36 in the test groups. 
Testosterone Propionate.- — There were 12 patients in this group. To observe the 
effect of testosterone propionate upon the onset of lactation in the nursing human 
being, 6 of these received from 200 to 300 mg. of testosterone propionate in sesame 
oil intramuscularly over a period of two to five days, beginning soon after 
parturition. In not one instance was the onset of normal adequate lactation delayed 
(Fig. 1). . ■ . . 

To note the effect of testosterone propionate upon established lactation, the other 
6 patients received from 250 to 500 mg. of testosterone propionate intramuscularly 
over a period of two to four day.s, twenty-four to seventy-two hours after 
adequate milk secretion had been established. No effect whatsoever was noted upon 
the amount of milk secretion or upon the baby’s gain in weight (Fig. 2). 

The effect of testosterone propionate upon painfull}' engorged breasts has been 
reported elsewhere.^ 

Clearly, then, provided the baby continues to nurse, testosterone propionate will 
neither inliibit the normal onset of adequate lactation nor suppress the normal 
amount of milk secretion after adequate lactation has once been established. 

Methyl Testosterone. — ^Por the purpose of investigating the effects of this steroid, 
10 patients were divided into 2 groups of 5 each. Beginning soon after parturition, 
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the first group received from 100 to 500 mg. of methyl testosterone in divided oral 
doses over a period of one to four days. The babies continued to nurse as usual. 
The onset of adequate lactation was not inhibited (Fig. 1). 

In order to observe the effect upon established lactation, the other 5 moth- 
ers received from 250 to 500 mg. in divided oral doses twenty-four to seventy- 
two hours after milk secretion had become adequately established. Lactation was 
not suppressed (Fig. 2). 

Anhydro-Oxy-Progesterone C Pregneninolone, Ethinyl Testosterone). — The effect of 
this steroid upon the initiation of milk secretion was studied in 5 patients. From 
100 to 500 mg. were administered orally in divided doses over a period of one to 
four days, beginning soon after delivery. The onset of lactation was not affected 
(Fig. 1). 

The effect upon established milk secretion was then studied. From 250 to 
500 mg. w’ere administered orallj’' over a period of one to four days, starting 
twenty-four to seventy-two hours after adequate lactation had been established. 
Milk secretion was not interfered wdth in any w'ay (Fig. 2). 

Progesterone. — Because of the difficulty in securing large amounts of this steroid, 
only 4 patients w'ere studied. Two received 100 mg. in sesame oil intramuscularly 
over a period of three to four days, respectively, beginning soon after delivery. The 
onset of adequate milk secretion was not delayed (Fig. 1). 

The other two patients received 100 mg. of progesterone intramuscularly in 
divided doses twenty-four and seventy-two hours, respectively, after lactation had 
been adequately established. Milk secretion was not suppressed (Fig. 2). 

Careful pediatric check-up and follow-up of the babies in the test groups failed 
to reveal any adverse effects. 

DISCUSSION 

The process of lactation resolves itself into two fundamental mecha- 
nisms : the initiation of milk secretion which is under hormonal control® 
and the maintenance of established lactation which is governed by both 
hormonal and neurogenic factors." These phenomena must be clearly 
differentiated from the clinical syndrome of painful engorgement of the 
breasts. The latter is brought about by lymphatic and vascular stasis, 
not by distention of the ducts by millc.® Failure to differentiate clearly 
the mechanism by which painful engorgement is brought about from 
the physiological processes leading to the initiation of milk secretion 
has led to the confusion apparent in the clinical literature. Although 
painful engorgement may be associated with the onset of lactation, each 
is a distinct physiologic entity. Clearly then, the one is not synonymous 
with the other. 

In a previous report, it was pointed out that a sufficient daily dose 
of estrogen (stilbestrol) would delay the onset of adequate milk secretion 
in the nursing human being ordy as long as it was administered.® The 
mechanism of action of stilbestrol was felt to be directly upon the 
glandular epithelium of the mammary gland, for a cell that is actively 
proliferating (under the influence of estrogen) cannot secrete at the 
same time.® In other words, the ability of a substance to affect the 
onset of adequate lactation in the nursing mother seemed to parallel 
its proliferating influence upon the mammary epithelium. The same 
conclusion was reached by FoUey and Kon^° in their work on rats. 

The reason for the failure of the four steroids studied in these 
experiments (Fig. 1) to affect the onset of adequate milk secretion in 
the nursing human being becomes apparent from their relatively slight, 
if any, proliferative effect upon the mammarj’’ epithelium.^^ In fact, 
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Figr. 1. — Failure of 250 me. of testosterone propionate to inhibit tlie onset of ade- 
quate lactation in tlie nursing liunian being. Similar findings were obtained with 
either 500 mg. of mctliyl tcsto.sterone or 100 mg. of pi-ogosterone, as well as with 500 
mg. of pregneninolone. 
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Pig. 2. — Failure of 500 mg. of testosterone propionate to suppress established lacta- 
tion in the nursing human being. The result illustrated here is similar to that ob- 
tained with either 500 mg. of methyl testosterone or lOO mg. of progesterone, as well 
as. with 500 mg. of pregneninolone. Essentially similar results were noted with 500 
mg. of oral stilbestrol.® Normal variation ranges from one to seven ounces daily. 
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testosterone, does not depend upon inhibition of lactation but probably ' 
involves the shifting tides of extracellular fluid. 

The author gratefully acknowledges the sincere interest of Drs. Harry Aranow 
and Milton J. Goodfriend. during the course of these studies. In addition, the splen- 
did cooperation of the Misses Morgan and Newton, of the Nursing Staff of the Ob- 
stetrical Division, is deeply appreciated. 

Ciba Pharmaceutical Products, Inc., supplied the following steroids: (1) Testos- 
terone propionate under the trade name of Perandren. (2) Methyl testosterone under 
the trade name of Metandren. (3) Progesterone under the trade name of Luto-cylin. 

( 4 ) Anh.vdro-oxy-progesterone. 
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THE USE OP TESTOSTERONE PROPIONATE IN THE' 
MANAGEMENT OF PELVIC INFLAMMATORY DISEASE 

Eugene T. Rush Stone, M.D., New York, N. Y. 

(From the Department of Gynecology, Hospital for the BnpUired and Crippled) 

I T HAS long been, recognized that the menstrual period is a time of 
danger or flare-up in the course of pelvic inflammatory disease. Most 
patients with chronic pelvic inflammatory disease suffer from dysmenor- 
rhea and/or menorrhagia. Exacerbations of pelvic inflammatory dis- 
ease at the time of menstruation are so common that often patients are 
warned to staj^ in bed before and during their menses to avoid or lessen 
the chance of a flare-up. Conversely, few patients who manage to retain 
their infected tubes until the menopause, require surgery thereafter for 
the relief of the disease, suggesting that cessation of the menstrual func- 
tion is beneficial in these patients. 

The use of testosterone propionate in treating acute and chronic pelvic 
inflammatory disease was suggested by the ease with which menstruation 
can be suppressed by relatively safe doses of androgen.^ It was hoped 
that not only could the exacerbations be prevented but that inasmuch as 
there is a natural tendency for large inflammatory masses to' regress . 
and even disappear in well-controlled patients, testosterone propionate 
might prove to be a helpful adjuvant in the management of this disease. 

Beclere2 employed testosterone propionate for uterine liemorrliages with good 
results. Mazer (C.) and Mazer (M)3 used androgen in 38 cases of menstrual dis- 
order, both menorrhagia and metrorrhagia. Greenliill and Ereed^ advocated the use 
of testosterone propionnte in mastopathies, menorrhagia, and dysmenorrhea. Huff- 
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testosterone greatly stimulates the production by the anterior pituitary 
of lactogenic principle (s),^- whose release is actively stimulated hj^ the 
act of suclvling.“ Consequently, the stimulus of a nursing child was 
more than sufficient to initiate and then maintain adequate lactation. 

Milk secretion, once established, is controlled iiy both hormonal and 
neurogenic factors." The manner in which the nervous stimulus of 
suclding is essential for the continued secretion of miUi is still not clear 
Upon the clarification of this point must await the explanation for 
the reason wliy not onl.y massive doses of tliese four steroids, hut also of 
stilbestrol,® liave no effect upon established lactation in the nursing 
human being (Fig. 2). 

The mechanism by wliich painful engorgement of tlie breasts is re- 
lieved bj'' testosterone propionate and methyl testosterone is not as yet 
knovm. That it is not by inhiliition of lactation is obvious from the 
results obtained in these studies (Pig. 1). Its fundamental physiology, 
however, probably involves the ebb and flow of extracellular fluid in 
some manner. jNIarkee,^'^ for instance, has shown that testosterone will 
bring about a regression in ocular endometrial transplants as evidenced 
by a decreased amount of fluid in the stroma and by a lessened vascu- 
larity. 

SUJIMARY AND CONCLUSIONS 

1. The effects of relatively large doses of testosterone propionate, 
methyl testosterone, anhydro-oxy-progesterone and progesterone were 
studied upon the onset of miflc secretion and the maintenance of estab- 
lished lactation in the nursing human being. 

2. The onset of adequate milk secretion in the nursing human subject 
was not affected by: 

(a) 200 to 300 mg. of testosterone propionate in oil given intramuscularly 

(b) 100 to 500 mg. of methyl testosterone orally 

(c) 100 to 500 mg. of anhydro-oxy-progesterone orally 

(d) 100 mg. of progesterone given intramuscularly 

3. Established lactation was adequately maintained in the nursing 
woman, being unaffected by. 

(a) 250 to 500 mg. of testosterone propionate given intramuscularly 

(b) 250 to 500 mg. of methyl testosterone orally 

(c) 250 to 500 mg. of anhydro-oxy-progesterone orally 

(d) 100 mg. of progesterone given intramuscularly 

4. The ability of a substance to affect the onset of adequate lactation 
in the nursing woman seems to parallel its proliferating effect upon the 
glandular epithelium of the breast. 

5. Once lactation is adequately established, however, the stimulus for 
further millc secretion by the glandular epithelium of the breast, pro- 
duced by an actively suckling baby, proved to be far stronger than the 
stimulus to proliferation of this same mammary epithelium, provided by 
massive doses of not only the four steroids used in this studjq but also 
of the estrogen, stilbestrol. 

6. The mechanism by which relief of painful engorgement of the 
breasts is brought about by testosterone propionate, as well as by methyl 
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during the treatment. After four months, pelvic examination showed persistence 
of thickening of left adnexa but mass in right side was reduced to 4 cm. She 
was treated for three months with return of flow at fifth month. 

Case 4. — M., white, aged 24 years, single, had subacute pelvic inflammatory 
disease. Recent gonococcal infection was treated with sulfanilamide, but small 
masses persisted in both tuboovarian regions, which enlarged at last menstrual 
period. The period was accompanied by dysmenorrhea. There was complete sup- 
pression of flow and relief of expected pain. There had been definite reduction of 
size of masses when the patient was last seen. Treatment was stopped after two 
months because of voice changes. She had a period at end of fourth month. 

Case 5. — J. T., white, aged 22 years, married, had a gonococcal infection which 
was treated with sulfanilamide; then conization of cervix was done. A few months 
later, she had an acute pelvic peritonitis. There was a 5 cm. mass in the left tubo- 
ovarian region. The past few periods had been prolonged, painful, and profuse. 
She was given testosterone propionate and complete suppression of menses was 
obtained. There were no flare-ups and the mass was reduced to 3 cm. She was 
treated three months with return of flow at fifth month. 

Case 6. — E. S., white, aged 39 years, single, had a laparotomy five years previously 
and a left salpingo-oophorectomy for tuboovarian abscess, but she had refused 
permission for removal of right tube and ovary which were also chronically in- 
flamed. Dysmenorrhea and menorrhagia persisted, though lessened after opera- 
tion. She was placed on testosterone propionate with complete suppression of 
menses and almost complete relief of pelvic pain and diminution in size of pelvic 
mass. She was treated for three months and injections were stopped because of 
voice changes and hirsutism. Period occurred at end of fifth month. ■ 

An analysis of the above cases shows that menstruation was suppressed 
in all. No flare-ups occurred during the period of observation. In 5 
of the 6 cases, there was definite improvement as judged by diminution 
of the size of the pelvic masses, and in one case, the pelvic mass com- 
pletely disappeared. It must be borne in mind that these patients were 
cooperative and under close supervision, and a certain degree of improve- 
ment might have been expected in these circumstances 'with any or no 
form of treatment. It is not believed, however, that such uniform re- 
sults would have been attained without the use of the androgen. We 
believe that testosterone propionate may also be indicated preoperatively 
in preparation of patients, who flare up, if only slightly, with each 
menses, and whom we would like to have as quiescent as possible before 
operation. Being a reversible reaction and automatically permitting the 
patient to return to normal function merely by ceasing treatment, testo- 
sterone propionate would appear to be far more desirable than x-ray 
therapy, which may produce irreparable change. Caution must be em- 
ployed, as virilism, although temporary, maj'- be induced by overdosage. 
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mans suggested the use of androgen therap.y in functional uterine bleeding, mas- 
talgias, and puerperal breast engorgement and for the inhibition of lactation and 
advised further investigation of its use in dj-smenorrhea and the treatment of men- 
strual moliminia. Cliiray and Mollard« used testosterone acetate in the hope of pre- 
venting menstrual flare-ups in women with pulmonary tubercnlosis in whom men- 
struation exerts a harmful influence. 

According to Papanicolaou, Eipley and Shorr* not only is menstruation sup- 
pressed by testosterone propionate but there is produced an atrophic endometrium 
and' an atrophic vaginal smear. Rubin and Davids® reported that testosterone 
propionate has an inhibitory effect on the tubal muscle, diminishing its general 
tonicity and the amplitude of the contractions. Geist, Salmon, Gaines, and Walter® 
summarize tlie mechanism of testosterone action as (1) inhibition of the gonadotropic 
factors of the hj'pophysis, resulting in failure of ormlation and suppression of the 
normal formation of estrogen and progesterone; (2) direct inactivation of the 
available estrogens in the body; and (3) the production of androgenic effects 
(virilism). AbarbaneUo has recommended the percutaneous administration of 
testosterone propionate where this is more convenient, although the dosage re- 
quired is from three to six times as great as that which is necessary by the sub- 
cutaneous route. 

In attempting to control and treat pelvic inflammatory disease with 
testosterone propionate, complete suppression rather than mere reduction 
in amount and duration of tlie menstrual flow was sought in the patients 
treated. The average amount of testosterone propionate per month 
necessary to suppress menstruation varied in these eases between 350 to 
650 mg. The drag was administered in 25 to 50 mg. doses, two to three 
times per week. Tlie subcutaneous method was employed, as it gives 
better means of control and observation. Due probably to the use of the 
sulfonamides, fever therapj’', Elliott bag therapy, etc., there appear to 
be fewer cases of chronic pelvic inflammatory disease available for study. 
The purpose in reporting so small a series is that other workers may 
attempt this method of treatment, and its value be better assaj^ed. 

CASE REPORTS 

Case 1. — M. H., white, aged 37 years, married, liad had chronic pelvic inflamma- 
tory disease for at least two years. There had been frequent flare-ups requiring bed 
rest. Bimanual examination showed right and left tubal masses 4 and 6 cm., re- 
spectively. She was treated for four months with total suppression of menstruation. 
There were no flare-ups during treatment, and there was less pain and disability 
reported. Pelvic examination at end of treatment showed reduction in size of masses 
to 3 cm. each adnexa. Periods had not returned two months after end of treatment. 

Case 2. — E. A., white, aged 33 years, married, had acute pelvic inflammatory 
disease of gonococcal origin. When first seen, she had pelvic peritonitis with fullness 
of both tuboovarian regions; exact size of masses was at first undefined. Bed rest 
and analgesics were prescribed, but no sulfonamides were given and testosterone 
propionate was instituted. Menses were completely suppressed. There was no 
exacerbation after the first week. At the end of two months, only' tubal thick- 
ening was palpable. By' the third month, no pelvic pathology' was palpable. 
Cervical and urethral smears were negative repeatedly. This case is not in- 
cluded as an example of desired treatment of acute gonococcal infection, but for 
illustration of effect of testosterone propionate. We would treat any' further cases 
with sulfonamide plus testosterone propionate. Patient was given treatment for 
four months, but had not resumed flow two months later. 

Case 3. — S. P., white, aged 36 years, single, had chronic pelvic inflammatory' 
disease many years. She had dysmenorrhea and menorrhagia wth every period. 
Pelvic examination showed thickening of left adnexa and a mass 8 cm. in diameter 
in right side. Menses were completely suppressed. She received complete relief 
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RESULTS 

The data in the 500 deliveries routinely instilled are in Table I. 


Table I. Mercurochrome Bladder Instillation Immediately After Delivery 


type of delivery 

CASES 

RETENTION 

OF URINE 
LESS THAN 
24 HOURS 
POST 

partum 

RETENTION 

OF URINE 

MORE THAN 
24 HOURS 
POST 

PARTUM 

PYELO- 

URETERITIS 

A. Primiparas: 





Normal spontaneous 

128 

2 

0 

1 

Low forceps 

09 

1 

1 

0 

Midforceps 

19 

1 

0 

0 

Assisted breech 

1.1 

0 

0 

0 

Breech extraction 

1 

0 

0 ■ 

0 

B. Multiparas: 





Normal spontaneous 

240 

1 

0 

0 

Low forceps 

14 

1 

1 

1 

Midforceps 

0 

0 

0 

0 

Assisted breech 

o 

0 

0 

0 

Breech extraction 

1 

0 

0 

0 

Internal podalic version and 

o 

0 

0 

0 

breech extraction 





Spontaneous, twins 

1 

0 

0 

0 

Operative, twins 

4 

0 

0 

0 


500 

6 

2 

2 


In the instilled series, 8 patients had retention of urine, 2 of these longer than 
twenty-four hours post partum. Eetention of urine rvas present in only 1.6 per 
cent of all deliveries. There ivas no toxic reaction noted from the mercurochrome 
instillation. Post-partum pyeloureteritis developed in 2 patients; one of these 
had urinary retention for longer than twenty-four hours, while the other patient 


Table II. Private Patients Not Instilled With Mercurochrome 
Immediately After Delivery 


TYPE OP DELIVERY 

CASES 

RETENTION 

OF URINE 
LESS THAN 
24 HOURS 
POST 

PARTUM 

RETENTION 

OP URINE 
MORE THAN 
24 HOURS 

POST 

PARTUM 

PY^ELO- 

URETERITIS 

A. Primiparas: 

■■ 




Normal spontaneous 




Low forceps 




2 

Midforceps 




1 

Assisted breech 

10 



0 

Breech extraction 

2 



0 

Forceps to head in breech 

4 



0 

0 

Operative, twins 

1 



B. Multiparas: 

138 



0 

Normal spontaneous 



Low forceps 

29 



0 

Midforeeps 

15 



0 

0 

Assisted breech 

5 



Forceps to head in breech 

1 



0 


500 

52 1 


5 


had no use of the catheter, except for diagnostic urine culture. Both cases of 
urinary infection were proved by positive urine culture. The morbidity in the 
500 deliveries was 5.8 per cent (100.4° F. used as standard). The one-day fevers 






















PREVENTION OF URINARY RETENTION IN THE PUER- 
PERIUM WITH MERCUROCHROME BLADDER 
INSTILLATIONS 

Rufus M. Roll, M.D., B^vltimore, Md. 

(From the Department of Obstetrics, The French Hospital, New Yorlc, N. Y.) 

T he too frequent use of the catheter in a bladder which has become 
overdistended is acknowledged as a cause for serious urinary tract 
complications and many methods have been i;sed in an effort to avoid 
this. 

■Woodruff and TeLindei reported tlieir experience with prophylactic 0.5% aqueous 
mercurochrome bladder instillations in a series of gj’necologic cases. In their series 
of 500 laparotomies, there was an incidence of 6.5 per cent of patients with urinary 
retention, and 0.4 per cent with postoperative pyelitis. In extensive perineal repairs, 
instillations were reported of little value. Among the recent contributions of sig- 
nificance in connection with physiologj' and treatment of urinary retention, and 
pharraacologj’ of the various drugs are the ones by Barber, 2 Moir,3 Maxwell, < 
Marden and Williamson,^ Boland,^ Jordan," Podvinec,^ and Prather. » We have used 
mercurochrome bladder instillation as a prophylactic measure and in treatment of 
retention of urine once it has occurred. 

At the French Hospital, 2.5 per cent aqueous mercurochrome has 
been used as bladder instillation immediately following delivery since 
1938. The results have been so satisfactory that it has become routine 
in all clinic deliveries. Anj' clinic patient not voiding within ten to 
twelve hours after delivery is catheterized ; even sooner if she complains 
of pain and has a full bladder. We have used intermittent drainage, 
with catheterization every eight hours for retention. Mercurochrome 
has been instilled after every third catheterization in these patients. 
Catheterization for residual urine is used until 50 c.c. or less is obtained. 

A study dealing with 500 deliveries followed by routine instillations 
of 2.5 per cent aqueous mercurochrome is presented. A series of 500 
consecutive patients delivered on the private service is reported as con- 
trol. All patients were delivered in 1940. The study was made on as 
nearly the normal obstetric patient as possible. For obvious reasons, any 
patient with ante-partum pyeloureteritis, severe pre-eclampsia, 
eclampsia, severe cardiac disease, and all premature deliveries (birth 
weight 5 1/2 pounds or less) is excluded. 

TECHNIQUE 

The technique for instilling the bladder is simple. It is done im- 
mediately after expression of the placenta and completion of the perineal 
repair, if one is necessary. The urethral meatus is cleaned with lysol 
solution, a No. 18 French rubber catheter is inserted, and the bladder 
emptied. A small funnel is then attached to the catheter, through which 
30 c.c. of 2.5 per cent aqueous mercurochrome is introduced by gravity. 
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c.c. bladder instillation of 2.5 per cent aqueous mercurochrome was given. However 
in two of tbese patients with an overdistended bladder treated in this manner 
untoward urinary symptoms developed. One patient had hematuria for three 
days, and the other had pollakiuria which lasted five days. It seems the over- 
distended bladder mucosa is more sensitive to the mercurochrome and is more 
likelj' to toxic reaction. 

In the instilled series of cases, it was a fairly common occurrence for the pa- 
tient to void involuntarily while still under the effect of analgesic drugs. The 
use of morphine, pentobarbital and scopolamine apparently had no effect on the re- 
tention of urine in the instilled series. The type of anesthesia in all the cases, 
except those delivered with procaine pudendal block and local perineal infiltration, 
was nitrous oxide-oxygen mixture, supplemented by ether in a closed system. No 
attempt was made to evaluate the effect of anesthesia on urinary retention. There 
were no bladder injuries in either series of cases. Diihrssen’s incision in the cervix 
was not done. However, 3 cases required suturing of a cervical laceration after 
delivery. The repairing of an episiotomy or perineal laceration apparently had no 
relation to retention of urine. All patients had pelves ample for full-term deliveries 
per vaginam. 

SUMMARY AND CONCLUSIONS 


1. Aqueous solution of mereuroehrome for bladder instillations as the 
prophylactic preventive and treatment of retention of urine in the puer- 
perium is outlined. 

2. Of the eases in the instilled series, 1.6 per cent and, of the cases in 
the control series, 13.8 per cent had puerperal retention of urine. This 
is approximateljr a 9 to 1 difference. 

3. Post-partum pyeloureteritis was a complication in 0.4 per cent of 
the routinely instilled patients, and 1.0 per cent of the control series. 

4. Frequent bladder catheterization in the presence of retention of 
urine was an important cause of post-partum pyeloureteritis. 

5. Primiparas in whom operative deliveries were done were the most 
frequent patients to develop retention of urine. 

6. The repair of an episiotomy or perineal laceration had no relation 
to retention of urine in the puerperium. 

7. The incidence of urinary retention was related to the duration of 
the labor. 

8. No correlation was found between retention of urine and the use 

of analgesic drugs. _ • ‘ j 

9. No toxic effects were noted from the mercurochrome in the instilled 

series of patients. 

10. Sensitivity to the mercurochrome was observed in the overdis- 
tended bladder, Mercurochrome should be used with caution in these 
patients. 
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were 4.2 per cent. Tliere were 5 prolonged labors (tbirty hours or more), and 36 
short labors (three hours or less). The total operative incidence was 26.2 per 
cent. Three third-degree lacerations were repaired. 

RESULTS 

The data on the private patients who had no bladder instillation im- 
mediately following the deliveiy are talnilated in Table II. 

There were 52 patients among the private patients with retention of urine, 
who required catheterization one or more times in the first 24 hours post partum. 
Seventeen patients had serious retention of urine for longer than twenty-four 
hours. The total percentage of patients having urinary retention was 13.8 per 



PRIMIPARAS multiparas 
Fig. 1. — Percentage of patients with retention of urine. 



SPONTANEOUS OPERATIVE 
DELIVERIES DELIVERIES 


Fig. 2. — Percentage of patients with retention of urine. 

cent.' Randall and Murrayi® report 15 per cent of puerperal women require 
catheterization. It is noteworthy that 5 patients developed post-partum pyelo- 
ureteritis, 4 of these having urinary retention before signs and sjmiptoms of 
urinary tract infection became evident. One of the patients catheterized for 
longer than twenty-four hours developed pollakiuria. The morbidity was 3.4 per 
cent in this series while the one-day fevers were 6.4 per cent. The operative in- 
cidence totaled 52.4 per cent. There were 14 short labors and 11 prolonged 
labors. One third-degree laceration was repaired. 

Fig. 1 shows the percentage of cases in both series of 500 deliveries divided 
according to parity. The spontaneous and operative deliveries in which the 
catheter was used for retention of urine in the puerperium is illustrated in Fig. 2. 
It is well shown in the charts that primiparity associated with operative delivery 
was b 3 ^ far the most frequent case to develop post-partum retention of urine. 
In more than half of the primiparas with retention of urine, the duration of labor 
was more than twenty hours. Randall and Murra 5 'io emphasize the highest per- 
centage of puerperal urinarj' retention in the longer labors. 

Orders for post-partum catheterization in the private cases varied from eight to 
eighteen hours. After retention of urine had developed in 14 private cases, a 30 
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Fig. 2. 3. 

Pig. 2. — Case 1. In labor, station of head just before Diihrssen’s incisions were 
made. A, Petal scalp; B, anterior lip of cervix. 

Pig. 3.— Case 1. Appearance of the cervix at time of discharge. A. B, G, healed 
Dilhrssen’s Incisions. 



PROLAPSE OF THE UTERUS DURING PREGNANCY 


William C. Keettel, M.D., Madison, Wis. 

(From the Department of Obstetrics and Gynecology University Sospitals, 

Iowa City, Iowa) 

P REGNANCY associated with marked prolapse of the uterus is rare; 

only one such case has been observed among more than thirteen thou- 
sand obstetric admissions at the Unh'ersity Hospital between January, 
1926, and July, 1940. At the Wisconsin General HospitaP' there was a 
similar case among two thousand admissions beUveen Jan. 1, 1930, and 
Jan. 1, 1940, the patient having had four pregnancies since the onset of 
the procidentia. The third easet was reported bj^ a private practitioner 
in Wisconsin. 

Case 1. — V. M. (Hosp. No. 40-1081), a 28-year-olcl, married, white secundigravida, 
was admitted to the University Hospital, Iowa City, Jan. 24, 1940. The last 
menstrual period began Hay 10, 1939, making the expected date of delivery Feb. 23, 
1940. 

Tlie patient had developed a band type of scleroderma with muscular atrophy at 
the age of eight years. The skin changes were distributed irregularly over the face, 
trunk, and extremities. The first pregnancy had ended in a normal, spontaneous 
delivery in 1934. Several months later a persistent incomplete prolapse of the uterus 
was noted. 

During the first months of this second pregnancy, there were no complaints, but 
six weeks prior to admission the cervix rapidly became larger and longer, and there 
was daily “spotting.” Later the organ attained such a size and protruded so far 
beyond the introitus that walking was difiicult. 

On admission the cervix, which was hypertrophied and elongated, protruded 10 cm. 
beyond the introitus ; it was cone-shaped with the largest diameter about the external 
os, at which level the circumference was 22 cm., while at the introitus it was 15 cm. ; 
there was marked erosion and ulceration about the external os from which hung a 
small mucous polyp. The uterus extended to within 6 cm. of the xiphoid; the fetus 
was in E.O.A. position, and the fetal heart was audible in the right lower quadrant; 
there was no evidence of pelvic disproportion. 

Course in the Hospital. — Bed rest in slight Trendelenberg position with a heat 
cradle over the body was prescribed. Warm glycerin packs, containing 5 per cent 
mercurochrome, were applied to the cervix for one-half hour three times daily. 
As the size of the cervix diminished, it was pushed gently into the vagina, -which was 
packed lightly. However, it was never possible to prevent recurrence of the prolapse 
for more than twenty-four hours. Tlie erosion healed ‘gradually. Despite the fact 
that the fetal head was engaged and the baby seemed of mature size, the patient 
had not gone into labor by March 1. On that day and again on March 6 unsuccess- 
ful attempts were made to induce labor medically. On March 11, 500,000 interna- 
tional units of progjmon B in oil were given intramuscularly. Twenty-four hours 
later labor began spontaneous. 

After ten hours in the first stage of labor, which had progressed normally, the 
head was on the pelvic floor and the scalp was visible. The cervix was dilated 
4 to 5 cm. and well effaced. At this point labor stopped and for the next twelve 
hours there was no progress. It was then decided to effect delivery by cervical 
incisions and forceps. The baby was a normal male weighing 3,255 Gm. 

_*This case report was made available through the courtesy of Dr. J. W. Harris, 
University of -Wisconsin Medical School, Madison, Wisconsin. 

tThis case report was made available through the courtesy of Dr. F. A. Wendt, 
Johnson Creek, ■W''isconsin. 
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Table I. Summary op 170 Cases op Uterine Prolapse During Pregnancy 
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The puerperium wiis afebrile and uncomplicated except for a right Bell’s palsy 
which developed on the third day after deliver}'. At the time of discharge on the 
thirteenth day the cervix protruded 1 cm. beyond the introitus, and the incisions 
were well healed. 

FoUoiv-up . — The patient returned to the Hospital June 4, 1940. There was no 
complaint except the prolapse. The cervix protruded 2 to 3 cm. beyond the introitus 
and could be pulled out that much farther. The Diihrssen’s incisions were scarcely 
visible. The uterus was retroverted and enlarged slightly. Both adnexa were free. 
The facial palsy had disappeared completely. Vaginal hysterectomy and plastic 
repair were done on June 7. Pathologic examination showed hyperplasia of the 
endometrium and uterine endometriosis. The postoperative course was satisfactoiy 
and the patient was discharged June 17. 

Case 2. — J. B. (Hosp. No. 35280), a 26-year-old, married, white, octipara, was 
first admitted to the Wisconsin General Hospital in 1928. At that time she indicated 
she had had a normal delivery in 1925 and twins in 1927 with no complications. In 
1928, her first admission to Wisconsin General Hospital, a hydrocephalic monster 
was delivered after craniotomy. No mention was made at this time of any relaxation 
of the vaginal outlet. The fourth gestation, in 1929, was associated with a marginal 
placenta previa ; a living child was obtained by version and extraction. Incomplete 
procidentia appeared in the second week of this puerperium. 

During the next seven years the patient had four more deliveries, January, 1932, 
Hay, 1934, June, 1935, and April, 1937. With each of these later pregnancies, there 
was marked uterine prolapse, and signs of threatened abortion appeared during the 
gestation period in 1932. 

The cervix which often protruded beyond the introitus was hypertrophied, eroded, 
and badly lacerated. At each delivery, the fetal head could be seen through the 
dilating cervix. The labors were normal and the deliveries were spontaneous. The 
uterus was packed after one delirery to control bleeding, and at the time of the 
last confinement there was a severe post-partum hemorrhage due to uterine in- 
ertia, and the fact that it was not possible to massage the fundus. All puerperiums 
were afebrile. The babies were normal, weighing more than 2,500 Gm. each at birth. 
After each of the last four deliveries, surgical repair and sterilization were recom- 
mended, but Avere refused because of religious convictions. 

Case 3. — K. W., a 43-year-old, married, white, secundipara, was first seen Dec. 1, 
1939. The two previous deliveries had been uncomplicated. The prolapse W'as fihst 
noticed in 1937 and had gradually increased. The patient was in good physical con- 
dition, the only positive findings Avere a four and one-half months’ pregnancy asso- 
ciated with marked prolapse. The cervix avIucIi protruded 6 cm. beyond the introitus 
Avas edematous and partially ulcerated. During the next few Aveeks the patient’s 
activity was limited. After the seventh month complete bed rest Avas ordered. Dur- 
ing the period of rest the ulceration and edema almost entirely disappeared under 
local applications of silver nitrate. 

The patient Avas hospitalized immediately at the onset of labor. Dr. Wendt’s 
comment bn the course of labor was “Watchful waiting was the main item in this 
delivery and I never felt it necessary to be radical and do a section. It Avas interest- 
ing to Avateh the progress as the cervix Avas completely outside the introitus and one 
could watch the dilation Avhich was slower than usual, until pressure was applied 
to the cervix to hold it back in the canal.’’ The child then Avas delivered by Ioav 
forceps. The baby Avas normal and the puerperium Avas uneventful. Several months 
later a total hysterectomy and plastic repair were performed. 

LITERATURE 

Based upon the number of cases reported, it is apparent that prolapse 
of the uterus associated with pregnancjr is unusual. Most of the recorded 
cases that have gone to term showed only'^ an elongated, hy^pertrophied 
and edematous eert'ix. The first and third cases above are of this type. 
Complete procidentia is hardly compatible tvith a full-term gestation. 
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Seitz^^ he was of the opinion that repair should be done without inter- 
ruption of the pregnancy. 

Patients who did not abort frequently improved after the fourth or 
^th month of pregnancy, because the uterus rose out of the pelvis pull- 
ing the cervix into the vagina. Among the earlier cases Franke,^ Seitz, 
and Maurizia^^ all recommended a pessary to hold the cervix in the 
vagina during the early months of gestation with removal of the ap- 
pliance as the uterus enlarged and the cervix was drawn upward. Seitz^‘ 
even advised anesthetization of the patient and replacement of the uterus 
vdth insertion of a pessary regardless of the duration of the pregnancy. 

It was felt by Andrews^ that the incidence of breech presentation was 
increased, but he offered no statistical evidence to support his opinion. 

The operative incidence wms extremely high in the reported cases. 
The most common method of delivery, excluding spontaneous expulsion, 
and perhaps the safest operative procedure \vere the use of forceps after 
Diihrssen’s incisions, ■which are easilj’- made w'ith the cervix presenting. 
Exposure is excellent and the cervix is usually well effaced. Version and 
extraction, craniotomy, and cesarean section were used only occasionally. 

The fetal death rate was high. This was largely explained by the need 
for operative intervention, the prolonged labors, and the number of pre- 
mature infants. 

Among the 14 eases of maternal sepsis there w'ere 8 deaths (57.1 per 
cent). The number of severe infections was not great considering the 
operative incidence, the prolongation of labor, and the fact that delivery 
was made through a potentially infected field. Before 1911, when 
puerperal infections w^ere more common, there were 6 deaths in 120 cases, 
a mortality I’ate of 5 per cent; yet from 1911 to 1940 there were 3 deaths 
in 22 cases, a death rate of 13.6 per cent. 

SUMMARY 

Three women having prolapse of the uterus associated with pregnancy 
are presented. One hundred and sixty-seven other reports have been col- 
lected from the literature. The outstanding features associated with this 
complication are the frequency of abortion, the high operative incidence 
to effect deliverj’-, and the high percentage of fetal and maternal deaths. 
The treatment was formerly radical, but in recent years has been con- 
servative. Aside from spontaneous expulsion, -which is frequently pos- 
sible, the simplest and safest method of delivery is Ioav forceps following 
Diihrssen’s incisions. 
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However, cases have been observed that went to the seventh lunar month 
with the nterns outside the body before delivery occurred. 

The Index Medioii~s revealed 170 reported cases of pregnancy associated with more 
or l^ss complete uterine prolapse, 137 of which were collected before 1901 by Franke,r 
Seitz, and Andrews.i Palmer Findley, c in 1911, made the last review and added 
10 cases. Twent 5 '-three other reports have appeared in the interval, including the 
3 here reported. Clinical data were available in 142 of the 170 cases, with complete 
data on 140. 

Parity . — ^Among the 170 recorded cases, there were 19 primigravidas, 82 multi- 
gravidas, and 69 individuals on whom no data were available. Trauma was cited 
as the most frequent cause of prolapse among the primigravidas. 

Complications of Pregnancy . — The majority of these women had been aware of 
the prolapse before conception. Many authorities offered the comment that fertility 
was not altered. The second individual recorded here illustrates this point, since 
she had become pregnant four times following the onset of the procidentia. In 
several instances prolapse developed after the onset of the pregnancy, and MaxwelUs 
feels that such an occurrence can be attributed to sudden trauma or straining. Many 
patients were reported as uncomfortable and even bedridden because of the pro- 
truding mass. 

Among the 140 cases with adequate clinical data, there were 21 spontaneous 
abortions, or 15 per cent. There is no definite explanation for this high incidence of 
abortion, except that it may be due to temperature changes and trauma. There were 
only two therapeutic abortions, or 1.4 per cent; one was accomplished by vaginal 
hysterotomy, combined with anterior and posterior wall repair and cervical amputa- 
tion; the other was terminated by total hysterectomy at the fifth month. 

Eight, or 5.7 per cent, had either anterior and posterior wall repairs or cervical 
amputations between the second and fifth months of pregnancy. None of these 
patients aborted and all were delivered spontaneously. 

Delivery . — Delivery was normal in 64, or 45.7 per cent, of the cases; 38, or 27.1 
per cent, were delivered by forceps, mostly low applications following Diihrssen’s 
incisions. Eight fetal deaths occurred in this group. DiihTSSen's incisions were 
employed 41 times, or in 29.3 per cent of the total. The infants were usually ex- 
tracted by forceps, but on several occasions spontaneous delivery occurred. Paivres 
reported one case where the assistant pushed the cervix back over the baby’s head 
so that the delivery occurred normally; Case 3 also demonstrated this procedure. 

Delivery was effected six times, 4.3 per cent, by version and extraction with two 
fetal deaths. Craniotomy was done 11 times, 7.8 per cent, including 3 operations 
involving living fetuses. Ten of the craniotomies were reported by Franke^ and 
Seitz.i4 Cesarean section rvas performed once; the operation was of the Porro type 
with fixation of the cervical stump. Harris® advocated that every woman with 
prolapse should have this type of treatment. 

Fetal Deaths. — Thirty-one babies died during, or immediately after, delivery, 
making a fetal death rate of 22.1 per cent. Wliile it was impossible to compile ac- 
curate data, it was noted that premature delivery was frequent. 

Maternal Morhidity and, Mortality . — ^Morbidity data were available on only 112 
and mortality data on 142 women. Fourteen were grossly infected, an incidence of 
12.5 per cent. There were 9 maternal deaths, or 6.3 per cent. One death was due 
to perforation of the uterus and eight to infection. 

COMMENT 

Prolapse of the uterus is rightly considered a serious complication of 
pregnancjL The condition apparently has little effect upon fertility, 
and pregnancy frequently occurs in spite of marked chronic cervicitis. 
Early abortion is relatively frequent. Therapeutic abortion has been 
seriously advocated, and Findley,® in 1911, recommended interruption 
of the pregnancy followed by plastic repair, provided the patient were 
incapacitated during the early part of pregnancy and showed no im- 
provement following bed rest. Later upon learning of the -work of 
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The Baldy-Webster operation, by suturing the round ligaments brought through 
the broad ligaments to the posterior uterine wall, distorts the normal relationship 
of the round ligaments to the uterus and broad ligaments and, at the same time 
employs the weaker portion of the round ligaments for support. , This operation 
is not suited for a heavy uterus. 

The Olshausen operation makes use of the stronger portion of the round liga- 
ments and raises the pivotal point of the uterus; but by suturing these ligaments 
to the parietal peritoneum and causing the uterus to suspend indirectly therefrom, 
it, likewise, distorts the normal relationships of these ligaments, the uterus, and 
involved peritoneum. 

The Bissell operation, by the intraligamentous shortening of the broad ligaments, 
also raises the pivotal point of the uterus, an ideal procedure for slight uterine 
descent. It depends upon section and duplication of the roimd ligaments for main- 
tenance of the corrected retroversion. This operation is technically difficult, time- 
consuming, and has a recurrence of 4 per cent. 

The fact of the prevalence of so many methods for the treatment of 
retroversion is evidence that none of these operations has met ade- 
quately the major requirements for ultimate satisfactory results, gen- 
erally. 

Hence, a method anatomically sound, physiologically planned, free 
of the shortcomings of former methods and having a percentage re- 
currence less than that of former methods seemed timely and desirable. 
Such is the nature of the method developed and about to be described 
based on the treatment of 300 cases of uterine retroversion in our 
service during the past fifteen years with a recurrence of only 2 per 
cent. It is with the view that the successful employment of this opera- 
tion, by others, for the correction of the types of nonpuerperal retro- 
version, designated above, may warrant widespread acceptance that this 
report is presented. 

THE UTEROLIGAMENTOPEXY OPERATION 

Due credit must be given to Dougall Bissell, the first to trace, by 
dissection, the thin layer of subperitoneal abdominal fascia into the 
uterine ligaments. 

Initiation of this operation was based on the recognition of that fact; 
and its possible development was predicated on knowledge that the 
utilization of fascia would be as fundamentally essential to ultimate 
support and satisfaction, here, as it is for a successful hernial operation 
or other gynoplastic technology. 

TECHNIQUE 

The usual midline or paramedian incision is made sufficiently long to admit freely 
one hand into the abdominal cavity. The uterus, tubes and ovaries are sought and 
freed of any complicating adhesions and/or fibroids. The fundus of the uterus is 
then brought forward manually to a point that parallels its body with the direc ion 
of the pubic symphysis. Care is taken not to anteflex the uterus, for, by so 
the line of force of intra-abdominal pressure in the erect position would be mrecteu 
against the posterior wall of the uterine body, producing eventually pathologi 
anteflexioiij a condition less desirable. By placing the uterus as stated ^ 
the erect position, the abdominal pressure is directed against the posterior halt o 
the uterine fundus, forcing the latter slightly forward (anteflexion) agains 
pubic arch which absorbs this force and prevents uterine descent. 



UTBROLIGAJMENTOPEXY OPERATION FOR RETROVERSION 
OP THE UTERUS (NONPUERPERAL) 

Julian Waldo Ross, M.D., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, Howard University School of 
Medicine and Freedmen’s Hospital) 

T he development of a surgical method for the satisfactory correction 
of retroversion of the uterus, especially during the childbearing 
period, has been a perennial challenge to the ingenuity of gynecologists. 
As a consequence various methods have been devised, from time to time, 
and thei.r results have been not infrequently disappointing, having, 
among other shortcomings, 4 to 15 per cent recurrences. 

Forty-onC: per cent of uterine retroversions are represented b}^ the 
puerperal type which, although most symptomatic, is likewise the most 
remediable through the early use of nonsurgical measures, such as the 
knee-chest position, monkey walk, or the Smith-Hodge pessary. 

On the other hand, asymptomatic retroversion allowed to continue 
uncorrected is destined to prejudice the well-being of women who men- 
struate by (1) pressure symptoms, (2) uterine adhesions conducive 
of abortion, (3) twisting of the tubes and the pointing of the portio 
vaginalis favoring infertility, (4) chronic passive congestion of the 
uterus followed by myometrial replacement with fibrous tissue, pro- 
ducing a menorrhagia progressive and from which effective relief is 
obtainable onlj’’ bj^' hysterectomy, bilateral oophorectomy, or x-ray meno- 
stasis with inevitable and unpredictable consequences. The earlj’- cor- 
rection of this type of retroversion would inaugurate a prophylactic 
policy productive of gratifying returns in the preservation and promo- 
tion of functions involved. 

It is the symptomatic type with no menorrhagia, however, with 
which we are chiefl.y concerned. 

It might not be amiss, here, to make a critical review with comments 
on a few of the prevalent methods employed. 

The Alexander operation, in addition to being a rather blind procedure and de- 
pending for support solely on use of the weaker portion of the round ligaments, 
is totally unsuited in eases with complicating adhesions or large fibroids. This opera- 
tion has a recurrence of 15 per cent. The ‘ ‘ internal Alexander operation ” is an 
improvement. 

While in the Gilliam operation the stronger portion of the round ligaments is 
attached to the fascia of the abdominal wall, it is attached indirectly also to the 
sensitive parietal peritoneum and at the same time creates an opening through which 
a loop of gut could become incarcerated and even strangulated. Simpson's modifica- 
tion of this operation offers some improvement. 

The Ferguson operation, also, causes an indirect attachment of the round liga- 
ments to the parietal peritoneum and, besides, renders these ligaments extra-abdom- 
inal structures. 

The Coffey operation, an imbrication of the upper and stronger portion of the 
round ligaments across the anterior uterine wall, utilizes likewise only the round 
ligaments, fibromuscular structures, for support. 
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fascia at a distance sufiScient from tlie uterus and ends with a similar Lite througli 
the corresponding point on the uterus lateral to the origin of the respective round 
ligament. Similarly, each catgut suture starts on the broad ligament with a bite 
including the depth of the round ligament and, after two or three such bites, ends 
wdth a deep bite at the point on the uterus between and slightly above the attach- 
ments of the silk sutures. 
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Fig. 4, — Showing sutures in uterosacral ligaments. 

The corrected uterus is thus fortified with six new points of fascial attaclunents 
rendering the operation anatomically constructed and physiologically designe o 
insure ultimate therapeutic effectiveness. 

Changing the fundus from the retroverted position shifts, concomitantly, the 
pointing of the portio slightly dorsad, producing corresponding slack in the utero- 
sacral ligaments. This slack is taken up with a deep gathering stitch of heavy 
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Witli the fundus so placed, slack is created in the round ligaments and the 
anterior fold of each broad ligament. Maintenance of the fundus in this cor- 
rected position and taking-up this slack are effected by the attachments of three 
calculated points, roughened or denuded of serosa on the anterior fold of each broad 



Fig. 1. — Retroverted uterus showing broad, round, and uterosacral ligaments 
stretched and showing direction of intra-abdominal pressure against anterior surface 
of fundus uteri. 



Fig. 2. — ^Uterus corrected, showing slack in ligaments and direction of intra-abdominal 
pressure against posterior surface of fundus uteri. 

ligament, to corresponding roughened points on the anterior surface of the uterus 
by use of four No. 5 braided silk and two No. 2 chromic catgut sutures, as follows; 
Each silk suture in a round needle is started at a point on either side of the round 
ligaments with a generous bite of broad ligament tissue, including the subjacent 



HUMAN THORACOPAGUS MONSTER (SO-CALLED 
SIAMESE TWINS) 

Case Report and Anatomical Study 

Bernard Mortimer, Ph.D., M.D., Jack D. KirshBxVum, M.S., M.D., and 
Joseph E. Fields. M.D., Chicago, III. 

(From the Department of Pathology and the Department of Obstetrics, Coob County 

Hospital ) 

H uman fetal monsters are rare, and it is, therefore, an exceptional opportunity 
to be able to examine a full-tenn double monster in detail. Interest in double 
monsters has been recently stimulated by the re-publication of the autopsy report 
of the original Siamese trvins.r The case we are reporting is of especial interest, 
because it is only' the second of its kind in a total of S2,000 deliveries at the Cook 
County Hospital since 1905. Ysanders in his inonograirh states that there were 22G 
known eases of thoracopagus tetrabrachius tetrapus reported in the literature up to 
1911. His search through 1922 added 42 move cases, bringing the total to 2GS. 
We have found 63 additional cases, including our own, reported since that time 
to .date, increasing the total to 331. 

Mrs. E. K,, white, aged, 39 years, gravida iii, ptira ii, entered Cook County Hos- 
pital at 5:50 r.M. on July' 29, 1940, in labor, having moderate pains every four 
minutes. Slie had had two previous normal full-term pregnancies, delivered at home. 
There was a history of twins on both sides of her family. 

Phy'sical exaniination showed the patient to be in good condition. Her blood 
pressure was 110/80, and the urine was negative for albumin. The blood Wasser- 
mann test was negative, and the smears negative for gonococci. 

Eectal examination revealed the cervix about 5 cm. dilated with fetal membranes 
intact and the presenting part at a one-plus station. Fetal heart tones were regular 
at a rate of 140. 

The patient’s last menstrual period was Oct. 13, 1939. Her previous labors had 
been normal with uneventful recovery. She was now having moderate pains every 
four minutes and was making good progress. At 7:50 P.M., two hours after admis- 
sion, the membranes were bulging at the introitus and were ruptured. At this time 
twins were not suspected. At 8:30 p.m. the first twin was delivered but hung at 
the outlet. Vaginal examination revealed a second fetus in a transverse position, 
joined to the first by a stalk attached to the sternum. The union had been along 
the thorax, sternum, and lower abdomen, but most of this union had been sundered 
during the delivery' of tlie first twin. There was complete evisceration of the 
liver and intestines. The stalk was severed and a version and extraction was done 
on the second twin. Both fetuses were stillborn. Because of hemorrhage, the 
placenta was removed manually'. Tlie placenta was single with one umbilical cord. 

The patient was given 1 c.e. of pituitrin intramuscularly and 1 c.c. of ergotrate 
intravenously' and had an uneventful puerperium, leaving the hospital on the ninti 
post-partum day'. 

Necropsy Findings. — (J. D. K.) The general form and contour of the monster 
are shou'n in Fig. 1. The relationship of the skeletal structures appeared normal 
as seen in an x-ray plate (Fig. 2). The twins were normally developed males ex- 
ternally; the larger (No. 1) weighed 2,250 Gm. and was 47% cm. long; the smaller 
(No. 2) weighed 2,100 Gm. and was the same length. Each had normally developed 
upper and lower extremities. The scrotal sac of Twin 1 was empty, while t a o 
Twin 2 contained the left testicle only'. 

The line of fusion of the twins began at the levels of the fourth rib of Twm 1 
and tlie tliird rib of Twin 2- All tlie layers of tissue from the skin to t le cos a 
cartilage were involved at the upper end of the fusion, there being a common 
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black silk in eacli ligament, causing slight anteversion, thereby rendering impossible 
a pathologic anteflexion; and by maintaining the portio within the environs of the 
receptaculum seminis, the normal or ideal position of the uterus is obtained. 

A correspondingly higher attachment of the uterovesical fold of peritoneum to 
the body of the uterus with a running stitch of No. 1 chromic catgut augments 
the success of the operation and improves the support of the bladder. At the same 
time, correction of the accompanying prolapsed ovaries adds materially to the con- 
venience and comfort of these women. 

Our experience from the use of this operation warrants the conclusion 
that a retroverted uterus, so corrected, is ideallj^ posed for the con- 
tinuance of normal menstruation, for withstanding securely the force 
of intra-abdominal pressure, and for effecting normal and, more likely, 
a fruitful insemination. 

SUMMARY 

1. The successful treatment of 300 consecutive eases of retroversion 
of the uterus (nonpuerperal) by an uteroligamentopexy operation is 
described. 

2. Various methods for the treatment of such retroversions with their 
shortcomings, including 4 to 15 per cent recurrences, have been reviewed. 

3. This operation has for its intrinsic appeal simplicity of perform- 
ance, anatomic soundness, physiologic adaptation, maintenance of nor- 
mal relationships of the uterus and its ligaments to surrounding struc- 
tures, recurrence of only 2 per cent and results ultimately satisfactory. 

4. The timely correction of retroversion of the uterus (asymptomatic) 
in women who menstruate is recommended as a policy rational and 
prophylactic. 

5. Use of this operation is commended to the profession with the 
hope that the resultant satisfaction may merit its increasing recognition. 


Pennell, Vernon: Bemoval of a Teratomatous “Twin,” Brit. M. J. 2; 414, 1940. 

A 6 b}^ 4 by 3.5 inch lower lumbar and sacral mass was removed from a 5- 
week-old female. The mass had caused no difficulty at delivery. The mass was 
dissected free from the child under local anesthesia. A meningocele was found in 
the mass, this was opened, dissected free, and sutured. The child recovered in good 
condition. The mass consisted of much fat and connective tissue in addition to: 
(A) A smooth 2 by 1.5 inch cavity lined by cartilage or bone, containing: (1) A 
stomach which was connected to 7 inches of intestine leading to a blind cecum. 
(2) Two small buds, possibly liver and pancreas. (B) A tube (? esophagus) leading 
from the stomach to an external dimple on tlie mass. (C) Two small protuberances, 
possibly mandibular processes. All 3 layers were represented. 


Fred L. Adair and Lester Crismon. 
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Originating from the inferior aspect of the left ventricle close to the apex were 
the tn-o rudimentary ventricles of Twin 2. These ventricles communicated with 
one another through a small defect and were attached to a common auricle by a 
fibrous cord. This common auricle had only a vestigial septum. The superior and 
inferior venae cavae entered the right half of the auricle. There w-as present also 
a similar transposition of the large vessels. The pulmonary ostium was stenosed. 
The left subclavian and common carotid arteries originated from a common short 
trunk. There was no ductus arteriosus. 

There were two separate respiratory systems, the lungs of Twin 2 were tiiree- 
lobed, and were half the size of those of its mate. Practically all of the liver 
was in Twin 1, except for a rudimentary lobe in the other to which it was attached. 



Fig. 2. — Photograph of the x-ray showing the normal skeletal structure. 

There was only one system of gall bladder and extrahepatic bile ducts. There were 
tw’o pancreatic ducts. The gastrointestinal tracts were normal in both; spleens, 
pancreases and adrenals were normal. A single left testicle of Twin 1 was in the 
abdominal cavity; Twin 2 had twm testicles, an abdominal testicle on the right, 
the other descended into the left half of the scrotum. Tlie kidneys, ureteis an 
urinary bladders were essentially normal in Twin 1, but in the second twin these 
organs presented some interesting anomalies which will be described in detail. 

The kidneys were markedly reduced in size; the right one measured 18 by IS 
by 5 mm. and the left one measured S6 by 12 by 13 mm. The right kidnej, upon 
sectioning, contained a narrow rim of parenchyma up to 1 mm. in thickness. There 
was a marked dilatation of the renal pelvis and calyces, the pelvis being up to -o 
mm. in circumference. In the right nreter the proximal 16 mm. was dilate up 
15 mm. and narrowed downward to a 2 mm. opening which extended into a huge 
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xiphoid. The skin ended about 1 cm. below the umbilicus and the remainder of the 
union was by a common peritoneal sac into which the liver bulged. 

Wlien the twins were separated, the defects formed were roughly oval shaped 
and measured 10.5 cm. in length and 11 cm. in greatest transverse diameter. In 
Twin 1 the manubrium appeared normal and the defect exposed the lower end of 
the body of the sternum, the xiphoid, and the ribs on both sides. The diaphragm 
was at the level of the sixth rib and had been fused to the diaphragm of the mate. 
In Twin 2 the defect commenceil at the third rib. The sternum lacked a xiphoid 
process exposing the thoracic cavity. The diaphragm was likewise at the level 
of the sixth rib. 

• 1 



Pig. 1. — Photograph of the twins following birth. Note protrusion of large liver. 

The organs of Twin 1 were, in general, better developed; most of the fused 
heart and most of the liver were present in this twin. Only those organs showing 
abnormalities will be described in detail. 

A thymus gland was present, overlying the heart. There was a common peri- 
cardial sac and the hearts, which were each composed of three chambers, were 
fused to form a common circulation (Figs. 3 and 4). The heart of Twin 1 con- 
sisted of two large ventricles, the right larger than the left, and a single large 
auricle. The walls of the ventricles were hypertrophied. There was a rvidely 
patent tricuspid valve and a large interventricular septum defect. The superior and 
inferior venae cavae emptied normally into the auricle. There was a transposition 
of the large vessels with the aorta, arising from the right ventricle and the pul- 
monary artery arising from the left ventricle posterior to the aorta. The pul- 
monary ostium was stenosed. There was no ductus arteriosus. The vessels arising 
from the arch of the aorta showed no abnormalities. The mitral valve was missing. 
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sac 65 mm. in length and 43 mm. in transverse diameter. This sac, which occupied 
the middle two-thirds of the ureter, communicated with the distal end of tlie 
ureter through a small 1 mm. opening. The distal end of the ureter was 32 nun. 
long and was dilated up to 12 mm. in circumference. The ureterovesical orifice 
was patent. The left kidney contained more parenchyma than the right, and a 
cortex and medulla were distinguishahle. The left ureter was 95 mm. long and 
its upper third was markedly dilated up to 31 mm. in circumference ; near the 
distal end the circumference was reduced to 6 mm. The ureterovesical orifice was 
patent. The urinary bladder was dilated (Pig. 3). 

No examination of the central nervous system was made. 

SUMMARY 

A case of a thoracopagus monster is presented, consisting of two male fetuses 
united at the thorax and upper abdomen. The union extended from the manubrium 
to about 1 cm. below the umbilicus. The common thorax contained 4 pleural cavities, 
a thymus, a single pericardium and a conjoined heart. A common diaphragm 
separated the thoracic structures from a single peritoneal cavity. There was a 
large fused liver with an additional rudimentary lobe, one gall bladder, and one 
system of bile ducts. The gastrointestinal -tracts were normal. There were 3 
testicles, 2 in the abdomen and 1 in the scrotum. The urinary tract of one tivin 
presented several anomalies, namely a saccular dilatation of one ureter, with a 
megaloureter on the other side, and a marked hypoplasia of the kidneys. The two 
pulmonary systems presented no anomalies other than the small size and the presence 
of three lobes in each lung of one twin. The embryologic defects in the cardio- 
vascular system were verj^ pronounced. The hearts, one better developed than the 
other, consisted of 3 chambers each and were fused to form a common circulation. 
There wms a transposition of the large vessels. TJie single umbilical cord attached 
to a common placenta contained 6 vessels, 2 umbilical veins and 4 arteries, normal in 
origin and distribution. 
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AN UNUSUAL CASE OP HYDATIDIFORM MOLE 

W. C. Winn, M.D., W. Hughes Evans, M.D., H. Hudnall Ware, Jr., 
M.D., Richmond, Va., Paul Kimmelstiel, M.D., Charlotte, N. C. 

(From the Department of OLstetrics and Pathology, Medical College of Virginia, 

Hospital Division) 

T his is a rare tj^pe of benign penetrating hydatidiform mole with spontaneous 
rupture of the uterus at the site of penetration into the uterine wall. _ It is 
of particular interest because the uterus was not enlarged out of proportion to 
the period of amenorrhea, as frequently seen in hydatid mole. 

This case, like another seen recentlj'- with h 3 "datid mole, was first admitted to 
the medical service because of a supposed cardiac decompensation associated with 
a beriberi tj^ie of heart. 

M. L., a 35-3'ear-old colored female, was admitted to the Surgical Service of 
St. Philip Hospital April 27, 1939, complaining of irregular vaginal bleeding. Five 
months before entering the hospital she had a spontaneous abortion with free 
hemorrhage, and had continued to hemorrhage at irregular intervals. 

Examination revealed a well-developed and poorly nourished colored 
temperature was 100° F.; pulse, 120; respirations, 50; and blood pressure, 12U/» . 
She had a bronchopneumonia involving only the right lower lobe, and was djjpne 
and orthopneic. Pelvic examination revealed a tender mass in the right form , 
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Pig. 3. — Photograph of the organs of both twins. O, shows the site of the fusion 
of both hearts ; L, liver ; K, kidneys ; S, saccular outpoucliing of the right ureter ; JB, 
urinary bladder ; U, megaloureter. 



Pig. 4. — Photograph to show close-up view of the hearts of the twins. O, site of 
msion of both hearts. Note the marked hypertrophy (if) of the ventricles in No. 1. 
the fibrous cord between the ventricles and the large auricle. 
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had not been^ in shock when seen in the emergency room, and examination prior 
to her admission to the obstetric ward had apparently precipitated the shock. She 
was given U gr. of morpliine sulphate by hypodermic and 5 per cent glucose in normal 
saline, intravenously. Her blood pressure was then found to be 90 over 60, and her 
pulse was very rapid and weak. Tlie heart rate and rhythm were regular; no murmurs 
were heard. Lungs were entirely clear. The abdomen was distended, very tense, 
and extremely tender throughout. A mass was outlined, extending out. of the 
pelvis, to the level of the umbilicus in the midline. Pelvic examination revealed 
the entire right fornix bulging with a doughy mass which was extremely tender. 
This mass extended a little to the left of the midline, but the left fornix seemed 
normal. The cervix could not be made out, either on palpation or speculum 
examination. The mass in the right fornix seemed continuous with the mass in 
the lower abdomen. There was no blood or hydatid tissue in the vagina. 

Laboratory studies revealed red cells 3,600,000, hemoglobin 58 per cent, white 
cells 18,250, polymorphonuclear leucocytes 77 per cent, and lymphocytes 23 per cent. 
A catheterized specimen of urine showed albumin 2-plus and 15 to 20 pus cells per 
high power field. The blood count was repeated at 2:30 P.M., two hours after the 
first count. It showed red blood cells 2,600,000, hemoglobin 28 per cent, and white 
blood cells 15,100. The urine was positive for acetone. 

A donor was obtained, and the patient taken to the operating room for an ex- 
ploratory laparotomy at 4:00 P.M. She was given oxygen, nitrous oxide, and ether 
for anesthesia, and the abdomen was opened through a right paramedian incision. 
Upon opening the peritoneum, a large amount of dark blood escaped under some 
pressure. The peritoneal cavity was found to contain both fresh and old blood 
clots, a total of probably 1,500 c.c. The uterus extended up to the level of the 
umbilicus. There were several small fibroids in the fundus and the anterior surface 
of the uterus. The fibroids varied in size from that of a marble to a walnut. A 
rupture 5 to 6 cm. in diameter, and more or less circular, was found on the pos- 
terior surface of the uterus. The uterus was lifted from the abdominal cavity, 
and a large amount of hydatidiform mole escaped from both the uterine and the 
abdominal cavities. There were several areas in the uterus which were appar- 
ently infiltrated with the same diseased process, which had almost ruptured. As 
much of the mole and blood as possible were removed from the abdominal cavity. 
The patient was bleeding freelj’’ at the site of the rupture, and a supravaginal 
hysterectomy was done. It was found that the cervical stump, uterine wall, broad 
ligament on the right, and possibly the ovary on the right were all infiltrated with 
the hydatid mole. The cervical stump was necrotic and friable. It was closed 
and peritonized. 

The patient was transfused during the operation, receiving 550 c.c. of blood by 
citrate method. Her condition was vmrj’^ poor, and she was hardly breathing when 
returned to the ward. We were unable to obtain her pulse or blood pressure 
during most of the operation. 

Upon returning to the ward, nasal oxygen was started, at the rate of 3 liters 
per minute, and increased to 6 or 7 liters per minute. She was transfused again 
four hours after operation, receiving 550 c.c. of blood by citrate method. Her 
blood pressure came up very slowly to systolic 120 and diastolic 80, and remained 
at this level for about six hours. Later, the blood pressure dropped to systolic 
50 and diastolic 40, and remained at this level even after active treatment for 
shock. Six hours after operation her temperature was 103.6° F., and remained 
at that level. She died at 10:30 A.M., April 28, about eighteen hours postoperative. 

Pathologic Beport.—Fhe reconstruction of the surgical and autopsy spcimen 
showed a large mass of hydatiform mole, measuring approximately 9 cm. in diameter, 
situated in the right broad ligament and pelvic tissues. The mass was apparently in 
direct continuity with the lumen of the uterus through an opening in the rigiit 
lateral wall of the cervix, approximately at the level of the amputation, in 
pelvic mass of hydatiform mole was well encapsulated and did not penetrate inc 
the tube, ovary, or ureter. It was composed of irregular grapelike vesicles wwen 
varied extremely in size. Necrosis and hemorrhage were seen close to the m u 
of the right ovary and near the site of amputation of the uterus. i tt r 

A frontal section through the midportion of the uterus revealed that t ® ^ 
was collapsed, but still showed hydatiform mole in its lumen whic a 
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wMch extended down into the cul-de-sae and was fairly firm. The uterus was not 
definite^ outlined, and the size of the mass was not noted. It was thought to be 
a tuboovarian abscess. 

Laboratory studies revealed red blood cells 2,300,000, hemoglobin 28 per cent, 
white blood cells 5,900, polymorphonuclear leucocytes 76 per cent. Urinalysis was 
negative except for one-plus albumin and 20 to 30 pus cells per high power field. 

The patient was transferred to the medical service for treatment of the pneu- 
monia. On the medical service, dyspnea was thought to be due to cardiac decom- 
pensation with a beriberi type of heart. Blood chemistr3' studies revealed a 
moderate nitrogen retention, with nonprotein-nitrogen 45 mg., and a low total 
protein of 5.4 Gm. She was digitalized and put on restricted fluids and a low 
caloric, high protein, high vitamin diet. She was transfused once while she was 
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Fig. 1. — ^Drawing of reconstructed specimen. 

on the medical service, receiving 500 c.c. of blood bj' citrate method, and showed 
a remarkable amount of improvement. She signed a release and left the hospital 
against advice, Maj^ 17, 1939. Her last blood examination showed red blood cells 
1,800,000, and hemoglobin 34 per cent. 

This patient was next seen on July 10, 1939, when she was admitted to the 
Obstetrical Service of St. Philip Hospital with a diagnosis of ruptured ectopic preg- 
nancjn At this admission, a historj' was obtained that she fell on her abdomen 
about three weeks prior to admission, and had complained of moderatelj’ severe 
pain and weakness since that time. Her family doctor had repeatedlj- advised hos- 
pitalization, but she refused to take his advice. 

Examination on admission to the obstetric ward revealed a well-developed, but 
poorty nourished, colored female, obviouslj' in shock. She was verj' apprehensive, 
cold and clammj", and we were unable to obtain her pulse or blood pressure. She 
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In onr histologic description, we mention a necrosis of the connective tissue 
surrounding the intravenously penetrating villi. This could be interpreted as the 
effect of a destructive character of the mole. Ho%Yever, every normal placenta is 
just as destructive. It produces fibrinoid necrosis known as zone of Nitabuch and 
even in the depth of the uterine wall coagulation necrosis can be observed about 
the villi which penetrate into the marginal veins or deeper into the veins of the 
muscular wall. The necrosis of uterine ti.ssue in our case is not fibrinoid in char- 
acter, but mere coagulation of the connective tissue matrix associated with loss of 
nuclei. This, however, is essentially identical with changes seen under normal 
conditions. 
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SPONTANEOUS PERIRENAL HEMATOMA AS A POST-PARTUM 

COMPLICATION 

August F. Daro, M.D., and Malcolm C. Todd, M.E., Chicago, III. 
(From the Cook County Hospital) 

S pontaneous perirenal hematoma has been previously described as a rela- 
tively uncommon entity. Conroyi reported 34 cases of aneurysm of the renal 
artery with hematoma, and additions were made to the literature by Drs. Meyer 
and Singer in 1927.2 

We wish to report a case which followed a pregnancy. Hypertension, tuber- 
culous or sj’philitic infections, mycotic emboli, and blood dyscrasias played no 
role in the etiology. Trauma, however, is a questionable factor. A mass was 
observed after delivery, but it was onL' after a fall that this became more appar- 
ent with symptoms. The follorving case is reported because of its relative infre- 
quencj”, and particularly because of its association as a post-partum complication: 

I. W., colored female, aged 24 years, wms admitted to the Cook Count}’' Hospital 
on Sept. 8, 1938, with a history of (1) pain in the abdomen for eighteen days, 
(2) mass in the right upper quadrant for seventeen days, (3) anorexia for one 
w'eek, and (4) fever and sweats for four days. 

The patient was delivered of a premature eight-month infant on Aug. 19, 1938, 
after an uneventful ante-partum course. Three days after delivery she noted a 
sw^elling in the right upper quadrant. Later that day she noted that the swelling 
became painful. This rvas considered of little significance, and she rras discharged 
from the hospital on Aug. 27, 1938, although the mass was still present. 

Four days after her dismissal, she tripped over a dog and fell. Soon after this 
incident she noted pain in the right shoulder, and the right upper quadrant pain, 
of which she had previously complained, became more severe. Four days prior to 
her readmission she began having chills and sweats. During the preceding two 
days she vomited at least twdce daily. 

Her menstrual history was normal, and the last period occurred Jan. 15, 1938. 
Her first pregnancy was a female infant delivered at eight months; seeondj a me e 
at seven months, died at birth; third, a male at 8 months, living and well. 

On physical examination her blood pressure was 100/80; temperature, 100.6 F.; 
and pulse, 110. She had a slight icteric tinge to her skin. Head, mouth, nose, 
throat, neck, lungs, and heart were all normal. 

The abdomen was asymmetrically distended with a visible mass below the rignt 
anterior costal region and flank, which was about 10 cm. in diameter and very tender. 
The muscles overlying vrere quite tense. There was also marked tenderness m 
the right flank. The liver edge could be felt moving -adth respirations. Peristalsis 
was heard in the lower abdomen and was slightly obstructive in character. 

On pelvic examination, the cervix was soft, and fundus soft and moYaie 
Motion caused pain in the upper abdomen. The adnexa were negatiY e, exc 
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points penetrated into the thick rvall of the uterus, disclosing itself in form of 
smaller and larger cysts filled with thin mucoid material. At several points these 
cj^sts appeared underneath the serosa of the uterus. 

Other gross findings were not pertinent. In view, however, of the disturbances 
of cardiac function, it must be mentioned that grossly and microscopically the 
heart was free from pathologic changes. Vaeuolie disorder of myocardial fibers 
could not be demonstrated. 

It should be mentioned that both ovaries were free from lutein cysts. How- 
ever, the right ovary was adherent to the tumor mass and hemorrhage, necrosis, 
and a silk ligature were found at this point. A corpus luteum cyst previously 
present may have been destro5'ed and become unrecognizable. We can, therefore, 
not be absolutely sure that no corpus luteum cyst was present. 

Sections through various portions of the hj’-datiform mole, outside and inside 
the wall of the uterus and through the endometrium, revealed the typical picture 
of a benign hydatiform mole characterized by large villi, the stroma of which 
was almost entirelj’' free from vessels, edematous, with evidence of mucoid degen- 
eration. In the center of man5' of the villi was found complete liquefaction 
necrosis of the connective tissue stroma. Most of the villi were covered by 
syncytial elements only, but occasionally both Langerhans’ and syncytial ele- 
ments were found. The Langerhans’ cells, though scarce, were equal in size, 
cuboidal in shape with normallj^ structured nucleus. The syncytial elements were 
those found in normal mature placental tissue with dense dark-stained nuclei, 
frequently forming buds, but there was no evidence of regressive changes, nor 
undue proliferation, nor independent growth of the chorionic-epithelial elements. 
The villi were seen within the wall of the uterus, but ever3'where within pre- 
formed spaces lined bj' endothelial cells. These spaces were taken to be venous 
sinuses. It is of interest that the tissue immediatelj" surrounding the sinuses 
revealed regressive changes resulting in almost complete necrosis of the connective 
tissue and the adjacent muscle bundles. This necrosis lacked inflammatory reac- 
tion, but was taken to be ante mortem, because it was found nowhere except in 
the immediate vicinitj' of such sinuses which were filled with chorionic villi. 

COMMENT 

The case is classified as one of the so-called penetrating hj^datiform moles, 
which is sometimes referred to as “ destructive hj^datif orm mole. ’ ’ Though 
limited penetration of the uterine wall by hydatiform mole is commonly found, 
massive growth in extrauterine tissues is apparently very rare. 

Mathieu in his last collective review mentions 10 cases of uterine rupture due 
to penetrating hjMatiform mole. It is difiicult, however, to estimate the number 
of reported eases, because some of them have been misinterpreted as chorion 
epitheliomas. However, if the morphologic criteria laid down for the recognition 
of malignancy in general and for chorion epitheliomas in particular, are taken 
into consideration, our case offers exceptionall3’’ little difficulties in classifying it 
as a strictl3r benign growth. 

The first and foremost histologic criterion of malignanc3', namety, the inde- 
pendent growth of chorionic-epithelial elements is absent in our case. With few 
exceptions where groups of epithelial elements adhere to the inner lining of the 
uterine sinuses, the growth is strictly confined to the surface of the villi. De- 
tached growth on the surface of blood clots is not encountered. The chorionic- 
epithelial elements do not infiltrate the stroma of chorionic villi. They show 
no autonomic proliferation exceeding the normal ramification of villi. 

There is furthermore no definite anaplasia recognizable. It is, of course, not 
easy to appl3' our usual concept of the morphologic appearance of anaplastic cells 
to chorionic-epithelial elements. In this particular t3'pe of cells our criteria 
are not reliable if anaplasia is taken to be an indication of malignancy. We 
can, however, state that the chorionic epithelial cells in our case do not var3' 
more iu shape, size and staining effect than those seen in normal placentas. 
Mitotic figures are absent. Furthermore, the stroma of the villi does not actively 
participate in the growth, but merel3’’ reveals regressive changes. 

Metastases have not occurred, the cell emboli in lung capillaries being regarded 
as normal. 



CAECINOMA OP THE FEMALE UEETHEA 

Joseph A. Tuta, Ph.D., M.D., and Edward F. Hess, M.D., 

Chicago, III, 

(From the Grant Hospital of Chicago and the Department of Pathology of the 
University of Illinois School of Medicine) 

S EVERAL re\'iews of the literature on carcinoma of the female urethra have been 
made in recent years. Counseller and Paterson, i in 193.3, found a total of 121 
cases and added 12 of their own. Menville^ added 10 cases, bringing the total in 
1935 to 149. Sparks and Parsonss reported a case in 1937 and tabulated the litera- 
ture, making a total of 168. 

Every attempt must be made to differentiate primary urethral carcinoma from 
secondary carcinoma arising in the labia majora or minora, vestibule, Bartholin’s 
gland, clitoris, or vagina. IVithin the urethra the usual lesions which are to be 
differentiated are prolapse of the uretliral mucosa, caruncle, fibroma, and sarcoma. 





Pig. 1. — Squamous cell carcinoma invading the thin-walled cavernous spaces in the 

wall of the urethra. X1I5. 


A housewife, 57 years of age, entered the Grant Hospital of Chicago on June 6, 
1938, She complained of genital bleeding and pelvic pain. A small palpable red 
mass had been present at the urethral orifice for three weeks. The menopause oc- 
curred eight years before. She had been married for eight years and had no 
children. An examination revealed a small, elevated, red ulcerated mass, involving 
the left lip , of the meatus. Vaginal examination showed fixation of the entire 
uretlira. A hard mass could be felt, and this gradually narrowed and disappeared 
at the bladder neck. The cervix uteri was not involved. No inguinal adenopatiiy 
was noted. 

A suprapubic cystotomy was performed on June 10, 1938. The legioj of tlie 
bladder neck appeared indurated by tumor tissue. She left the hospital on une , 
1938, and returned for roentgen ray treatments during July, August, and bep- 
tember. She U’as readmitted to the hospital on Oct. 7, 1938. At this ime s 
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that pressure ou the right side caused pain in the right flank. Pressure on the 
abdominal mass did not move the cervix. 

The blood showed 2,350,000 erj'throcytes, 50 per cent hemoglobin, 10,500 leuco- 
cytes, and the differential showed 74 per cent polymorphonuclears, 24 per cent 
lymphocytes, and 2 per cent monocytes. The blood Wassermann was negative. 

The impression was: (1) liver abscess with hepatitis, (2) subhepatic abscess, 
and (3) high tying ovarian cj^st with hemorrhage. Hydronephrosis and an eechj’- 
nococcus ej'st were ruled out. 

Conservative treatment, with bed rest, morphine, intravenous dextrose and 
saline, and blood transfusions, was instituted. 

A flat plate of the abdomen revealed a soft tissue mass in the painful area 
and a high diaphragm with restricted movements. The bleeding time was 4 minutes 
50 seconds. 

She was c}'stoscoped but no patholog 3 ' was noted. Ureteral catheters passed 
readity. Because of the mass, retrograde pj’^elograms were made. These revealed 
a normal right kidnej* pelvis, except for its position which was to the left of the 
midline at the level of the fourth lumbar vertebra. No deformity was noted on 
the left side. 

A diagnosis of a retroperitoneal C 3 ’st was made and on Sept. 17, 1938, an ex- 
plorator 3 '' operation was done b 3 ^ Dr. E. W. McNeaty through a right paramedian 
incision. Here a large perirenal hemorrhagic C 3 ’st was found tying in the retro- 
peritoneal space in the region of the upper pole of the right kidne 3 ^ A diagnostic 
aspiration of 10 c.c. of hemorrhagic fluid was made. Iodoform gauze was packed 
between the C 3 ^st wall and the parietal peritoneum, so as to marsupialize the 
anterior wall of the mass. 

On Sept. 24, 1938, she was re-operated upon and 2,500 to 3,000 c.c. of old blood 
and serum were removed from the C3’’st. Near the base, organized clots were 
obtained and after their removal bright red blood appeared. The cavity was then 
packed with two ten- 3 mrd uterine gauze rolls. 

During the following week, the patient’s course was ver 3 ' septic with chills, 
fever, and jaundice. On the eleventh postoperative da 3 ' her course leveled off to 
normal. 

After rehabilitation she went to surger 3 ' on Oct. 11, 1938, for a third time. On 
this occasion she was operated upon through a right lumbar incision. A large 
cystic mass originating from the upper medial pole of the right kidne 3 ' or adrenal 
was found. The contents were foul smelling and suggestive of protein digested 
tissue. The C 3 'stic mass, right kidne 3 ’', and adrenal were removed, and the wound 
closed, with the insertion of two Penrose drains. 

On the first postoperative da 3 ' her fluid intake was 3,550 c.c. and the urinar 3 - 
output 700 c.c. On the second postoperative da 3 ', the intake was 3,850 c.c. and 
the output 750 c.c. Her course from that time on was uneventful, and she was 
discharged from the hospital on Nov. 5, 1938. 

Pathology. — ^Kidne 3 ^ 10 b 3 ' 5 b 3 ' 3.4 cm. Cortex stripped with ease and was 
pale tan gra 3 ^ Attached to the anterior medial portion in the region of the pelvis 
was a stalk 6.5 by 2.5 b 3 ^ 0.5 cm., bearing a mass 25 b 3 ' 15 b 3 ’ 5 cm. This had 
previousty been opened. 

Microscopic FhuUngs . — Section of the C 3 'stic mass revealed dense edematous 
connective tissue wall which was very vascular and infiltrated b 3 ' round cells. Lumina 
of the vessels were obliterated b 3 ' blood clots, and there was marked proliferation 
of the intima. There was atrophic adrenal tissue encapsulated by proliferating 
sear tissue. The inner lining was of fibrin network with er 3 'throc 3 'tes and a 
necrotic membrane with clouds of bacteria. The picture was that of an old 
organized hematoma or aneur 3 -sm. 

On Oct. 13, 1939, one 3 'ear later, she was delivered of a normal 8-pound male 
infant after an uneventful pregnancy. 
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was 120 systolic and 80 diastolic. The breasts were moderate in size; no masses 
could be found. Abdominal examination revealed no masses, no herniations, and 
no points of tenderness. The abdominal musculature was rather poor. The liver 
both kidne 3 "s, and spleen could not be felt. 

Upon examination of the pelvis, a markedly relaxed outlet was found, with a 
fairlj^ large cystocele and a moderate rectoeele. The cervix, which was badly 
eroded, lacerated, and hypertrophied, protruded almost to the outlet. The uterus 
was in second-degree retroversion, soft, irregular, but normal in size for a mul- 
tipara. Both adnexal regions were negative. 

X-raj' examination of the chest showed a slight tuberculous fibroid infiltration 
of apices of both lungs, with thickening of the pleura at the right base. 

Diagnosis. — C 3 'stocele; rectoeele; first-degree prolapse of uterus; chronic endo- 
cervicitis with erosion, laceration, and hypertroplu'. 

Operation . — On March 7, 1936, a vaginal lu’sterectomy was done under gas ether 
anesthesia. A large gauze pack was used as a drain in the posterior cul-de-sac. 

The course in the hospital was febrile. The gauze pack was removed on the 
fourth day following operation, but the patient had a temperature elevation rising 
to 102° F. throughout the first two weeks of the postoperative course. At one time 
a questionable mass was felt in the cul-de-sac, but this gradual^ subsided, as did 
the temperature elevation. The patient was discharged as cured on the twentr-- 
fourtli postoperative da 3 '. 

On April 20, 1936, the patient returned for her first postoperative examination. 
Upon examination of the vaginal vault, an elongated granulating mass was seen 
protruding from its apex. The patient had no complaints, no vaginal bleeding, 
and no pain. A moderate amount of vaginal discharge was present, however. 
The primar 3 ’' result of the operation was good. The mass was avulsed and the 
base cauterized. 

Microscopic examination of the tissue received revealed it to be a Fallopian 
tube. 


IMPERFORATE HYMEN BEFORE THE MENARCHE ^YITH 
MUCOCOLPOS AND MUCOMETR-IUM* 

Fred H. Bowen, B.S., M.D., Jacksonville, Fla. 

(From- the Gynecologic Service of the West Baltimore General Hospital) 

TMPERFOEATE HYMEN with hematocolpos is not rare. In 1939, Tompkinsi 
i- reviewed 113 cases in the literature and added 5 more. Imperforate hymen before 
the menarche associated with an accumulation of mucus in the vagina and uterus 
probably has not been previous^ reported, and in view of its uniqueness this case 
is here recorded. 

The patient was a 12-year-old twin Jewish girl who was admitted to the West 
Baltimore General Hospital, April 30, 1939. The patient had experienced mild right 
lower quadrant and midabdominal discomfort but had never had any pain. Bowel 
movements had been regular and there had been no emesis. During a routine ex- 
amination, a mass was found in the lower abdomen. The child’s mother had diec 
from Hodgkin’s disease. The child had never menstruated. 

The patient was a well-developed and well-nourished girl. She was cheerful, 
intelligent, and cooperative. There was a symmetrical protrusion of the lower ab- 
domen from the umbilicus dorvnward. On palpation, a soft mass was felt, extending 
from the pelvis to the umbilicus. The mass was symmetrical and a questionable 
nodule was felt just to the right of the umbilicus. Rectal examination showed that 
the mass was smooth walled and in the midline. The pubic hair was well developed. 
Between the labia there was a pink, white spherical protrusion; and this 
prominent when the patient strained. The leucocyte count was 10,000 with 


•This case is from the practice of Dr. S. H. Barranco. 
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complained of vaginal bleeding and blockage of the indwelling catheter. The red 
blood count was 3,200,000 cells per c.mm. and the white blood count was 10,700 
cells per c.mm. The nonprotein nitrogen was 91 mg. and the uric acid 8 mg. per 
100 c.c. of blood. She died on Oct. 12, 1938. 

At autopsy many blood clots could be expressed from the bladder through the 
cystotomy opening. The urinary meatus admitted a small probe. The entire length 
of the urethra was invaded by tumor tissue, the greatest thickness being near the 
meatus. The greatest thickness of the wall was 30 mm. on the left side and 12 
mm. on the right side. The labia majora and minora were atrophic. The anterior 
wall of the vagina, trigone of the bladder, and anterior wall of the cervix were in- 
filtrated by tumor tissue. A wooden applicator was inserted easily into each urethral 
orifice. The ureters were dilated on both sides. At the ureteropelvie junction, they 
measured 22 mm. in diameter. The pelvis and calices of the left kidnej' were 
moderately dilated. Both lungs showed extensive metastatic tumor nodules, measur- 
ing up to 2% cm. in diameter. 

Microscopic sections taken through the thickened urethra showed infiltrations of 
squamous cell carcinoma, manj' of the tumor cells being within the wide thin- 
walled venous channels. Slight hornification of the tumor cells was found in some 
areas. The metastases in the lung had a similar structure but without any traces 
of hornification. 

SUMMARY 

The infiltrating type of squamous cell carcinoma of the female urethra, if not 
recognized very early in the course of the disease, offers a very poor prognosis. 
Metastases can readily occur by way of the venous channels in the wall of the 
urethra. 
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PROLAPSE OF A FALLOPIAN TUBE FOLLOWING 
VAGINAL HYSTERECTOMY 

H. Melvin Radman, B.S., M.D., Baltimore, Md. 

(Prom the Gynecological Clinic of Sinai Hospital) 

B ower, Pearce, and Conway, in the December, 1940, issue of the American Jour- 
nal OF Obstetrics and Gynecology, report a case of prolapse of Fallopian 
tubes with vaginal bleeding following vaginal h 3 ’sterectomy. A similar incident oc- 
curred in one of our cases of vaginal hj'sterectomj', although the patient had no 
sj^mptoms. 

This patient, a 40-year-old married housewife, was referred to the hospital Jan. 
23, 1936, for treatment of a badly eroded and hj^pertrophied cervix. Her only 
complaint was that of a gnawing pain in the left lower quadrant, especiallj' 
noticeable during the previous two months. There were no associated urinarj', 
gastrointestinal or menstrual complaints. 

The sj'stemic history was entirely negative. Catamenia began at 13 years of 
age, occurred regularly every four weeks, lasting from four to five days, except 
that in the last few months there had been some slight irregularity. The last 
menstrual period was Jan. 3, 1936. At no time had the patient experienced 
metrorrhagia, menorrhagia, or dysmenorrhea. She had been married nineteen j-ears, 
having had six normal deliveries. The oldest child was eighteen j-ears and the 
jmungest, two years of age. 

The phj'sical examination revealed a rather thin white female, in no apparent 
acute distress. The patient was rather pale but presented no gross abnormalities. 
The secondarj"^ sex characteristics were well developed. The somatic examination 
was negative except for a few equivocal signs in the upper chest. Blood pressure 
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be palpated. On abdominal palpation, the lowermost fetus was diagnosed as a 
right transverse, but the upper fetus could not be definitely outlined. Two fetal 
hearts of unequal rate were heard, being 140 and 160, respectively. At 3 p.m. 
an x-ray was taken, which revealed the lower fetus lying with the head in the right 
flank and the upper fetus also transverse, with its head under the spleen. At 4 p.m. 
she was taken to the operating room for a vaginal examination. The contractions, 
at this time, were every six minutes and of rather poor quality. On vaginal examina- 
tion, the spinal column of the fetus was found directly across the cervix, wliich was 
two fingers dilated, the membranes being ruptured. It was felt that since the 
chances of her reaching full cervical dilatation spontaneously, in view of the presenta- 
tion with ruptured membranes, were small, interference was indicated. A 



Pig. 1. X-ray showing- the lower fetus to he in a right transverse and the upper one 

to he in a left transverse position. The outlines of the heads has been accentuated. 

foot was not brought down, as it was felt that there might be difiSculty in bringing 
the lowermost body into a vertical position, due to the position of the upper fetus 
and also the danger of a prolapsed cord. Consequently, a No. 5 Voorhee’s bag -a as 
inserted without any difficulty, and the patient was returned to the labor room. 
Three hours later, the contractions had increased in frequency to everj' four minutes 
and the bag, on rectal examination, was almost halfway through the cervix, which 
was a little over three fingers’ dilated. No weight was used on the bag. At 9 A.Jf., 
the following morning, sixteen hours after the bag was inserted, it was expelled 
spontaneously, and she was immediately taken to the deliverj' room. The cervix 
was found fully dilated and the presenting part was still the middorsal spine of the 
fetus. The bodv was slightly rotated on its long axis, so that the feet could be more 
easily reached, and the version was slowly completed, followed by the extraction of 
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per cent polymorphonuclear cells. The urinalj’sis and blood Wassermann were nega- 
tive. Flat roentgenogram of the abdomen revealed a large mass extending up to 
the level of the third lumbar vertebra. 

The patient was taken to the operating room on the third day after admission, 
and under evipal anesthesia an incision was made in the lijunen. About 2 quarts 
of milky chylelike fluid escaped. The cervix was grasped with a tenaculum and a 
uterine sound was inserted 114 inches into the uterus. A uterine pack was inserted 
loosely into the vagina. The vaginal pack was removed the following day and the 
patient was discharged. 

The patient was seen by Dr, Barranco thirteen days after discharge, and at that 
time, vaginal examination revealed a slight mucoid discharge and an edematous 
cervix. Two months later the cervix was normal and the discharge was less. Hot 
potassium permanganate douches were advised. The patient was an identical twin, 
and her sister was examined at the time of operation and found to have a perforate 
hymen. This sister began to menstruate July 24, lf)39, and the patient began 
to menstruate Oct. 10, 1939 (about five months following operation). The child’s 
menstrual periods have been regular and there has been no dysmenorrhea. "Wlien 
the patient was examined fifteen months after operation, an adequate hj-menal open- 
ing was found to be present, and at that time she weighed 105 pounds, having 
gained 15 pounds since operation. 

A search of the literature reveals no similar case. lYe have compounded the 
terms mucocolpos and mucometrium which seem aptly to describe this condition. 
It is possible that a mucocolpos and mucometrium may exist before the menarche, 
and the onset of the menses may convert the mucoid fluid into a bloody one. This 
may be an explanation of some of the cases in which, with the histoiw showing 
the patient to have been menstruating onlv one to two months, hymenectomy re- 
sults in the evacuation of 500 to 1,000 c.c, of bloody fluid.* 
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TWIN TRANSVERSE PRESENTATION 
Samuel I. Schantz, M.D., Brooklyn, N. Y. 

T he extreme rarity of twin transverse presentation makes this report of in- 
terest. 

Mrs. P. C., an Italian woman, aged 32 years, was first seen in her sixth month of 
gestation on October 1. Her last menstrual period started on April 10, making the 
expected date, December 17. The general ph 3 'sical examination was essentially 
negative. Ten years ago, she was delivered at full term with low forceps, follow- 
ing an eighteen-hour labor, of a male child, weighing 10 pounds. The puerperium 
was uneventful. She became pregnant again, one .vear ago, which terminated in a 
complete spontaneous abortion at two months, with an uneventful recoverj-. Her 
pelvic measurements were ample in all diameters. She weighed 170 pounds. Ab- 
dominal examination at this time showed a uterus one-third of the waj’ above the 
Umbilicus and palpation was inconclusive, Pregnancv continued uneventfully' up 
to the seventh month, when she developed a right-sided pyelitis, which was cleared 
up completely under Mandelic acid and ammonium chloride therapy. At the eighth 
month the uterus measured 39 cm. from the top of the symphysis, and twins were 
diagnosed. She started labor on December 21 which was eleven days past the 
calculated time. She was admitted to the Israel Zion Hospital the same date at twelve 
0 ’clock noon with contractions at seven- to ten-minute intervals, lasting thirty seconds. 
Labor had started six hours previously with the spontaneous rupture of the mem- 
branes. Rectal examination revealed an empty pelvis and tlie cervix could not 

*See abstract at bottom of page 67 of Uiis issue. — Editors. 
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Fig. 



1. — Section of biopsy, sliowing early squamous cell carcinoma of the cervix. 
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Fig. 2.— Encapsulated cystic tumor before sectioning. 



TYRONE AND "SVEED : DOUBLE PRIMARY OVARIAN MALIGNANCY 147 


living 5 pound 6 ounce male baby. An interval of ten minutes permitted tbe uterus 
) regain its tone, when the second bag of waters was ruptured. This fetus was 
)und to lie with its lower right ribs towards the cervix, the head being in the left 
pper flank. The feet were brought down through the cer-s-ix and version and 
ctraction resulted in a living 5 pound 4 ounce female child. No episiotomy was 
3 cessary as the pelvic floor was markedly relaxed. The placentas were expressed 
ith a modified Crede method ten minutes later. There were two placentas 
‘parated by a narrow membranous cleft with separate amnions and chorions. The 
uerperium was uneventful, and she left the hospital in ten days with both babies. 


DOUBLE PRIMARY OVARIAN JNIALIGNANCY 

-BANULOSA Cell Tumor of the Ovary Following Radium Therapy for 
Cervical Carcinoma With Papillary Cyst adenoma 
of the Same Ovary 

iuRTis H. Tyrone, M.D., ^ynd John C. Weed, M.D., New Orleans, La. 

(From the Department of Gynecology, Tnlane University School of Medicine and 

Touro Infirmary) 

• 

/TULTIPLE malignancies are no longer considered a clinical rarity. It has been 
r 1 estimated by Warren and Gatesi that 1.84 per cent of .patients harboring 
alignant neoplasms have more than one primary malignant lesion. These tumors 
:e usuall}’’ found in the same organ or in organs of the same system or sym- 
etrical systems, but may occur in different sj’^stems. Whereas multiple malig- 
incies of the skin, large intestine, or stomach are observed relatively frequently, 
ily a few cases of more than one malignant growth in the same ovary have been 
icorded. Major^ in an extensive review of the literature in 1918 was able to 
ad only three examples: one reported by Rahl-Euckhardt,3 a case of carcinoma 
id sarcoma of the ovarj^; Lippmann’s,^ a case of carcinoma sarcomatodes of the 
vary; and Eothacker'ss case of carcinoma and sarcoma of the ovar 5 ^. In 1934, 
ughei’B cited one instance of multiple ovarian malignancy, an adenocarcinoma and 
leiomyosarcoma of the ovar 3 ^ Primarily because so few of these cases have 
een reported, the following case is presented. 

REPORT OF A CASE 

Mrs. W. F., aged 71 years, was admitted to Touro Infirmary, July 20, 1940, be- 
luse of a greatly enlarged abdomen, weakness, and a loss of five pounds in 
eight. She did not complain at any time of uterine bleeding. 

Twelve years before, on Sept. 25, 1928, she was seen for the first time, com- 
laining of external vaginal pruritus of four months’ duration and of a loss of 
5 pounds in weight during the preceding three months. She had had five normal 
eliveries and one miscarriage. The menopause had occurred at the age of 51 
ears. Examination revealed a profuse pus discharge from the cervix. A diag- 
isis of chronic purulent discharge from the cavity of the uterus was made, 
natation and curettage on Oct. 24, 1928, disclosed early squamous cell carcinoma 
E the cervix (Fig. 1). The patient was given 50 mg. of radium for twenty-four 
ours and 100 mg. for twenty-four hours or a total dosage of 3,600 mg. hr. She 
as been seen intermittent^ since that time. In 1936, a notation was made that 
le lesion had completely healed and that the uterus and adnexa were normal, 
a July, 1938, and again in August, 1939, pelvic examination showed the adnexa 
ad cervix to be normal, the canal patulous, and the uterus small and in an ante- 
erted position. 

Pelvic examination on her last visit, July 18, 1940, revealed a normal cervix, 
0 bloody discharge on probing the cervical canal and a greatly enlarged abdomen. 
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SEVEEB MATERNAL TRAUMA IN EARLY PREGNANCY 
Congenital Amputations in the Infant at Term 
Harry Meyer, M.D., and Harold Cummns, Ph.D., New Orleans, La. 

(From the Independent Division, Department of Obstetrics, Charity Eospital of 
New Orleans, and Department of Anatomy, Tulane University) 

T he special interest of the present ease lies in the occurrence of major trauma 
at about the close of the first trimester of pregnancy, and tlie delivery at term 
of an infant presenting multiple congenital amputations. A causal relationship 
between the maternal injury and the fetal defects cannot be established, but since 
the possibility is not absolutely excluded, the potential medicolegal aspects of this 
and similar cases are deserving of note. 

Mrs. E. L, D., white, aged 29 years, was found in an unconscious state on a 
highway Jan. 6, 1940. She was still unconscious when brought by the police to the 
accident room at Charity Hospital. The patient exhibited an extreme degree of 
shock, blood pressure being 50/20. Fractures, multiple lacerations, contusions, and 
abrasions were present, and there was a partial avulsion of the scalp. A catheter- 
ized specimen revealed gross hematuria. The patient responded to shock treatment, 
the blood pressure rising to 100-120/50-70. She was given a double dose of mixed 
serum. • 

Upon regaining consciousness the patient explained that she had been walking 
alone on the liighwa}'. Though she could recall nothing of the accident, the circum- 
stances point to her having been struck by an automobile. She was three months 
pregnant; the last menstrual period began about October 5. Her only previous 
pregnancy was normal, with delivery at full term about two years before. 

X-raj's were made, with the following findings : 

1. Fracture of the right acromial process. 

2. Fractures of the left pelvis at the junction of the ascending pubic ramus and 
the ischium and at the junction of the descending ramus and ischium. 

S. Fracture of the sacrum, with no displacement. 

4. Compound comminuted fractures of the lower halves of the right tibia and 
fibula, with overriding. 

5. Fracture of the right parietal (from which the patient complained of persistent 
headache and diplopia). 

Subsequent urinalyses showed no blood. A second double dose of mixed serum 
was given on Januarj- 7. 

Appropriate fracture treatment was instituted. Osteomyelitis developed in the 
right leg about ten days after admission, in treatment of which a cast was 
and changed from time to time. She ran a 1 o\y grade fever for three nee s. ^uic ' 
ening was first noted on February 15. 
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Fluid waves were definitely present. Wlietlier this was free fluid in the abdomen 
or an encapsulated mass was not determined at the time of examination. The 
chest was normal. 

A diagnosis of malignancy of the ovarj' was made. Upon opening the abdo- 
men, a large, multiloeular cyst of the right ovary was encountered (Fig. 2). Ex- 
ploration showed that the cyst had not ruptured and that there was no free fluid 
in the peritoneal cavit 3 ^. The entire cyst was easil 3 ' delivered from the abdominal 
cavit 3 ’’ and removed intact. The tumor was well encapsulated and measured 22 
cm. b 3 ’^ 16 cm. b 3 ^ 11 cm. There were no C 5 -stic changes in the left ovary, but it 
was larger than would be expected for a woman of that age. Both ovaries and 
tubes were removed. The uterus was not removed because of the patient’s age, 
because she had had previous radiation to the cervix and because the mass was 
well encapsulated. 

The pathologist reported two distinct malignancies in the right ovar 3 ^, a granu- 
losa cell tumor and a papillar 3 ' e 3 ’st-adenoma (Figs. 1 and 3). On microscopic 
examination no abnormal changes of the left ovar 3 ' were noted. 



Fig-. 3. — Section of right ovary, sliowing granulosa cell tumor invading ovarian stroma. 

The patient’s postoperative course was uneventful and she was discharged in 
good condition. 

This case is of additional interest, because it represents a granulosa cell tumor 
of the ovar 3 ^ following irradiation therap 3 a Since the original description of a 
t 3 'pical granulosa cell tumor of the ovar 3 ’- 1)3^ von Kahlden" in 1895, a number of 
reports have appeared in the literature, so that now approximatel 3 ’ three or four 
hundred cases have been recorded. Difiicult 3 ' in collecting the reported cases has 
been encountered because of the diverse terminolog 3 ’ emplo 3 md before 1914, when 
von Werdts suggested its current appellation, “granulosa cell tumor of the ovar 3 '.’’ 
Attempts to clarif 3 ' this confusion and to correlate the mass of clinical and his- 
tologic information were made b 3 ' Te Linde^ in 1930, Bland and Goldsteinio jn 
1935, Frattii in 1937, and Schulze^^ in 1939. Based on these series of collected 
cases, the clinical picture has been definitely established. However, the histo- 
genesis remains a speculative problem, as attested by the numerous current etiologic 
theories. 

We have had only one other patient with a malignanc 3 ' following radiation 
therapy, a comparative^ 3"oung woman with a C3’stadenoma of the ovar3' develop- 
ing two 3 ’ears after intensive radiation for adenocarcinoma of the uterus. IWiereas 
conclusive evidence remains to be offered, the possibilit 3 ' of irradiation as an in- 
citing factor in the development of primar 3 ’^ malignant neoplasms is too great to 
be disregarded. Because of the numerous factors involved and because the 
histogenesis of malignancies in general is stiU obscure, it is extremeh' difficult 
to establish such a premise. 
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tile digits becoming joined by the reparative processes which follow amputation, in a 
manner similar to that in which secondary symdactylia may occur after severe burns 
if precautions are neglected. 

It is now cleari that congenital amputations are not produced by any of the fre- 
quently suggested extrinsic mechanical agencies, sucli as ligature by amniotic bands 
or by the umbilical cord. The process operates intrinsically. While lack of vital 
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Fig. 1.— The infant at about one week. 

Fig. 2. — The deep annular cleft of the right upper arm. 

Pig. 3. — Right hand. Note wrist drop. tup middle 

pi{f. 4._Left hand. Note amputation of index and furrows enenci g 
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On April 14 the obstetric department was asked to see tlie patient. Neither be- 
fore nor after this date was there anj’- difficulty incident to pregnancy. There was 
no vaginal bleeding, and all the findings in obstetric e-vamination were entirely nor- 
mal. X-ray of the pelvis showed slight callus about the fractures, but there was 
no evidence of pelvic obstruction. 

On May 4 the patient was discharged. She returned later for change of cast, 
and with approach of the date of expected delivery entered the obstetrical ward on 
July 8. The blood pressure was 120/80; pulse, 80; temperature, 98.4° P. A cast was 
still present on the right leg, which emitted a foul odor. The pelvic measurements 
ivere normal, the presentation was vertex R.O.P., and the fetal heart sounds were 
140 in the B.L.Q, There was apparently no disproportion. A final x-ray of the pelvis 
showed no evidence of obstruction or bone displacement. 

Labor began July 10. After a normal course for fifteen hours and 50 minutes a 
male child, weighing 6 % pounds, was spontaneously delivered. The child cried 
immediately at birth. The puerperium was uneventful and the mother was discharged 
eight days later. The infant was held in the hospital, where it has remained until the 
present time (January, 1941), for observation and treatment. 

The infant presented multiple congenital amputations as characterized below, bnt 
otherwise there were no externally evident abnormalities. There were no abnormal- 
ities evident in the mother nor, according to her statement, in other members of the 
family. 

1. The most conspicuous defects involved the right arm (Pig. 1). There was a 
deep cleft completely encircling the upper arm slightly above its middle (Pigs. 
1 and 2). The musculature of the lower arm and hand was atrophic (or hypo- 
trophic?). The transverse dimensions of the lower arm and hand were smaller than 
on the left side, and there was a pronounced wrist drop (Pigs. 1 to 3). All bones of 
the right arm and hand were less robustly formed than those of the left. The 
lower arm and hand were pallid and cold. 

2. The left hand (Pig. 4) showed a completed amputation of the middle and 
terminal segments of the index finger and amputation of the terminal segment of 
the ring finger. There were several encircling and irregularly disposed clefts on the 
middle finger. Depending freely from the end of the index, there was a thin catgut- 
like strand, and there were several similar threads uniting the index and middle 
fingers. 

3. On the right foot the distal segments of the first three digits were ampu- 
tated, and their stumps were syndactylous. 

A plastic operation was performed on the right arm with the aim of relieving 
compression at the level of the annular cleft. This was followed by improved circu- 
lation in the lower arm and hand, but the wrist drop has persisted. Except for 
a pneumonia, the infant has been in good health, and is now (January, 1941) about 
to be discharged. ' 

The infant conforms to the typical picture of congenital amputations (Streeteri) 
with respect to the occurrence of multiple amputations and furrows, though it is 
unusual in presenting involvement at a level above the elbow. Portions of some 
digits are actually amputated, while the annular furrows of the right arm and of 
the middle finger of the left hand represent the same principle of affection, dif- 
ferently localized and expressed. The history of fetal amputations has been traced 
by Streeter! and the mechanism has been further discussed by Cummins^ and Keith.s 
In Streeter’s earliest specimen, of fourteen weeks’ menstrual age, the process is 
already well advanced. When there is actual amputation, it is brought about by 
necrosis and sloughing, with occasional remains persisting in the form of strands, 
such as are observed in^ the left hand of the present case. The characteristic an- 
nular furrows dre considered to result from local deficiency in the growth capacity 
of the tissues, of less severe grade than that leading to sloughing. Not uncommonly, 
as in the right foot of this case, there is coexistent amputation of digits and 
sjmdactylia of their remaining stumps. Coleman,^ and others have raised the query 
as to whether there may be a causal relationship between these concurrent ab- 
normalities. Our own conclusion is that the syndactylia is secondary to amputation. 



PREGNANCY COMPLICATED BY SEVERE GASTRIC 

HEMORRHAGE 

Akthur Y. Greeley, M.D., and William D. Stubenbord, M.D., 

New York, N. Y. 

(From the New York Hospital and Cornell University and Medical College) 

T he following case is being reported because of tlie rare occurrence of severe 
gastric hemorrhage occurring in a pregnant woman at term. Only two reports 
could be found in the literature on similar types of cases, and no mention of the 
subject could be found in any of the standard textbooks on obstetrics. 

Sturrock,! in 1913, reported a case of gastric liemorrhage occurring at the time 
of delivery, but this case was in no way comparable to the one we are reporting. 
Subsequent studies were not done and no adequate explanation was given tor its 
cause. 

Preiss ,2 in 1907, reported the case of a woman who had a similar accident in 
her second and third pregnancies. Her first pregnancy was entirely normal. The 
second pregnancy, fifteen months later, and the third, three years after the second, 
were complicated by the occurrence of sudden severe gastrointestinal hemorrhages 
evidenced by vomiting of blood, passage of bloody stools, and shock. In both preg- 
nancies, the bleeding occurred about two weeks before the expected date of con- 
finement and was not associated with any previous gastrointestinal symptoms. In 
both instances, the onset of labor and delivery were spontaneous within twenty-four 
hours after the bleeding. The birth of normal, deadborn, male infants was the 
result in both pregnancies; the fetal hearts were lost during labor without any 
apparent cause. The puerperiums were normal in both pregnancies, and in the 
second pregnancy no special diet was given. The author discusses the possible 
causes of the bleeding and comes to the conclusion that it was due to a ruptured 
gastric varix produced by the mechanical stimulation of solid food. 

Contrary to our experience, both Sturrock and Preiss make the statement that 
gastrointestinal hemorrhage during pregnancy is not an uncommon complication. 
In going over the records of the New York Hospital and the Berwind Maternity 
Clinic, no such complication occurred during labor in 27,942 deliveries. There was, 
liowever, one case of moderately severe hematemesis in a five months pregnant 
woman, who improved on bed rest and diet and went to term without further 
complications. 

Our patient was a 31-year-old gravida ii, para i, who was admitted to the obstet- 
rical service on Peb. 6, 1940, approximately one week before her expected date of 
confinement, because of vomiting of blood and passage of tarry stools for twenty- 
four hours. The first pregnancy had been uncomplicated and resulted in the spon- 
taneous term delivery of a normal female infant, 3,220 gm., three years prior to 
the present pregnancy. The patient stated that during the latter months of her 
pregnancj' she had vague attacks of indigestion, which she described as “heart- 
burn,” and that these often occurred during the night, following the ingestion of 
food before retiring. However, this sj’mptom had been present during her first 
pregnancy and was similar to the complaints of a large percentage of pregnant 
women. For several days prior to admission she had had occasional dizzy spells 
and was easily fatigued. The pregnancy had otherwise been uncomplicated. The 
Wassermann test was negative. The weight gain was 20 pounds (from 114 to 134 
pounds), and the blood pressure ranged petween 110 and 120 sj-stolic over /O to 
SO diastolic. The urine on all occasions was free from albumin and sugar. 

There had been no previous hematemesis or tarrj' stools. She gave a^ history^ of 
having had some gastrointestinal complaints in 1933. A gastrointestinal senes, 
done at that time, showed a ptosis of the stomach and colon. 
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capacity of the tissues is demonstrated in the observed pathologj' of fetal amputa- 
tions, a fully satisfactory explanation of its etiologj- is not yet available. From 
observations upon what is evidently the same condition in animals it appears that 
amputative processes arise primarily as a result of germinal defectiveness. Bagg 
and Little, j and Baggs have produced in the descendants of x-rayed mice a large 
frequency of congenital defects, including clubfoot, polydactylism, and loss of distal 
portions of extremities. The x-raj' exposure so alters the reproductive cells that 
embryos which thej' produce are thus defective. In rats without experimental treat- 
ment (Wooley and Cole"), the tail, toes, or rarely an entire foot may be involved 
in amputations, occurring usually between ten and twenty days after birth. This 
process in the rat has a germinal basis, and a probably recessive heredity. The 
deficiency may be regarded as due to a “ susceptibility factor, ’ ’ for which the animal 
will suffer if other influences make it manifest. Again in the rat, a mild amputative 
tendency evident as slight annular constrictions is reported by McElroy and Goss,8 
arising in animals maintained on diets deficient in vitamin B^; its appearance in only 
10 per cent of the animals restricted to the same depletion diet is suggestive of a 
susceptibilitj' factor. 

From consideration of other reported instances of congenital amputations in hu- 
man subjects* and of the parallel conditions observed in mice and rats, we conclude 
that the amputations in the present case are to be explained as the result of in- 
capacity which was inherent in the developing embryo. But since actual manifesta- 
tion of that incapacity might have been dependent upon the coexistence of other in- 
fluences, the possible roles of known incidents of the prenatal history should be exam- 
ined. The maternal injury in early pregnancy might be suggested as a possible 
source of developmental disadvantage. If it were a factor, the injury presumably 
would have operated mechanically, by disadjustment of the fetal-maternal circulatory 
relationships. There is the further possibility of vitiation of the fetal environment 
by toxic substances and fever incident to osteomyelitis. The brief x-ray exposures to 
which the fetus was subjected in making plates of the pelvis may be definitely ruled 
out as a causative agency. Neither of the two suggested possible factors can be ab- 
solutely excluded, though it would be difficult to substantiate their influence. On the 
other hand, there are two indications against etiologic significance of the maternal 
injury and its consequences. The more cogent is the conclusion of Streeter,i with 
which Keith2 as well as the present authors agree, that the onset of amputative 
pathologj' is at a considerably earlier period than that of the maternal accident in 
this case. Second, congenital amputations occur in infants delivered by women 
having no histoiy of trauma or infection, showing that such circumstances are not 
requisite for production of the defect. 
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•The limits of a case report do not admit a full listing- of the literature consulted, 
but we wish to direct attention to an important earlv monograph on congenital amputa- 
tions which has escaped the attention of recent writers on the subject; Montgomer>-, 
W. P. : An Exposition of the Signs and Symptoms of Pregnancy: with some other 
papers on subjects connected with midwiferj-. From the second London edition, 1857. 
Philadelphia, Blanchard and Lea. 
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presence of an ulcer or eroded area. Hematemesis may be associated with a variety 
of conditions, and it may be very difficult or even impossible to demonstrate tlie 
etiologic factor. 

We are at a loss to explain any cause for the intrauterine death of the fetus 
and the tetanic state of the uterus during labor. Strangely enough, the case re- 
ported by Preiss produced the same result. We might postulate, tentatively, that 
severe gastrointestinal bleeding might affect tlie uterine circulation sufficiently to 
produce the syndrome characterized by death of the fetus and tetanic contraction 
of the uterus. Yet the same result is not associated with hemorrhage from placenta 
previa. 
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M. A. 73: 571, 1919. (6) White, W. 3.: Lancet 2: 1189, 1906. 


WATERS CESAREAN SECTION IN A PATIENT WITH GAS 
BACILLUS AND MIXED INFECTION 

John Fallon, M.D., and James T. Brosnan, M.D., Worcester, Mass. 

(From the Fallon Clinic) 

T he Y'^aters section for infected patients may be an outstanding contribution to 
obstetric surgery. The original communication! establishes its anatomic supe- 
riority over similar operations and, with a series of 60 cases without maternal 
death, suggests technical safety. But its behavior in the clinical test of actual 
infection still is unproven; only 1 of Waters’ 60 patients is recorded as infected, 
although 14 had preoperative fever. And we have found no otlier papers on the 
operation. Nowadays infections serious enough to offer it a stringent test are 
unusual. 

CASE REPORT 

A 32-year-old primipara (Clinic No. 14711) liad dependent edema (Grade 2), 
albuminuria (Grade 4), evidences of severe pyelonephritis, and blood pressure of 
155/82 with, incidentally, a history of systolic pressure over 200 for some weeks 
before. We saw her first after seventy-tw'o hours of satisfactory labor pains, 
when, despite the absence of bony disproportion and with no histor 3 ^ of cervical 
disease or operation, the cervix still was onlj- one finger dilated. Several vaginal 
examinations and attempts at manual and instrumental dilatation had been made 
since rupture of the membranes, which had preceded bj”^ eight hours the onset of 
pains. There was a thin, foul vaginal discharge. The temperature was 100.2° F., 
the weak pulse 120 and the leucocj'te count 20,500. 

After four hours’ rest bj' morphine, during which sulfanilamide and parenteral 
fluids were begun, a IVaters section under spinal anesthesia and a transfusion 
were done. It was recorded that opening the uterus released “a stench like that 
of appendiceal peritonitis, not at operation but at autopsy.” The baby died the 
next dajL siiid post-mortem examination showed general sepsis of two or three 
daj’s’ estimated duration. The mother’s convalescence was stormj", with uremia, 
serum sickness, metastatic infections, and septicemia. Despite a large subperi 
toneal abscess, evacuated bj* rectum on the thirteenth day, there was no evidence 
of peritonitis, and she was discharged relieved on the thirty-sixth daj'. The or 
ganisms recovered from the uterine cavitj' were hemol 3 ^tic stapludococci an 
streptococci, various bacilli, and Clostridium welchii. 

The chief postoperative treatments were double-time Elliott therap 3 ', sulfanil- 
amide, and, for the gas bacillus, roentgen therap 3 ' and antitoxin. 



GKEELEY AND STUBENBORD ; GASTRIC HEMORRHAGE IN PREGNANCY 155 

On admission at 4:00 P.M., the patient was rather pale but in good condition. 
The pulse was rapid but of good quality. The examination of the chest was essen- 
tially negative, the heart was not enlarged, rhythm regular, and blood pressure 
125/85. She complained of nausea on palpation of the abdomen. 

The red blood count was 3,020,000; hemoglobin 72 per cent Sahli. The urine 
showed no albumin or sugar, and the microscopic examination was negative. 

At 6:15 P.M. she vomited 700 c.c. of partially clotted blood and complained of 
faintness and dizziness. The blood pressure fell to 96/50 ; pulse was 130 and of 
fair quality. Eeetal examination revealed tarry stool on the examining finger. She 
was given 0.015 gm. of morphine sulphate every four hours by hypodermic injec- 
tions with nothing by mouth. In addition to this, she was given a transfusion of 
400 c.c. of citrated blood. Ice bags were applied to the upper abdomen. At 8:00 
P.M. she vomited 300 c.c. more of older-appearing blood clots, but there was no 
appreciable change in her condition at this time. 

The following morning the patient seemed more comfortable; the pulse was of 
good quality but was still rapid, 130 per minute; blood pressure 94/60; the 
hemoglobin was 62 per cent. No additional vomiting occurred. She was given 
another transfusion of 350 c.c. of nitrated blood. 

The fetal heart was not heard after 6 a.m., and fetal movements were not felt 
after this time. Labor started spontaneously at 9:00 a.m. The membranes rup- 
tured at 9:05 a.m. The contractions at this time were mild, coming every seven to 
ten minutes apart. At 12 noon the uterus was noted to be tetanically contracted 
but not tender; only the lower uterine segnient relaxed between pains. At this time 
we thought that we were dealing with a premature separation of the placenta. The 
cervix at this time was effaced and 2 to 3 cm. dilated, with the head at the spines 
in an L. 0. A. position. 

Labor progressed rapidly and at 2 p.m. the patient was delivered by low forceps 
under light gas oxygen anesthesia. The baby was a deadborn, not macerated, male 
infant, weighing 2,530 gm. The placenta separated three minutes later and was 
expressed from the vagina by Sehultze’s mechanism. Gross and microscopic exam- 
ination of the placenta revealed no evidence of premature separation or any other 
abnormality. The total blood loss was estimated at 50 c.c. Five hundred cubic 
centimeters of 5 per cent glucose were given following delivery, and the patient 
was returned to her bed in good condition. 

At 9:00 P.M. another 500 c.c. of glucose were given. The patient was placed 
on a Sippy regime along with \dtamin K by injection and vitamin C by mouth. 
Infusions of 500 c.c. of 5 per cent glucose were given on the first two post-partum 
days. There was no further hemateraesis and the stools were negative for occult 
blood. Four cubic centimeters of iron ammonium citrate (50 per cent solution) 
were given three times a day. 

On February 28, a gastrointestinal series revealed visceroptosis with no evidence 
of peptic ulcer or other pathology. Her diet was gradually increased, and she im- 
proved rapidly under conservative treatment and the administration of vitamins B 
and C. At the time of her discharge, four weeks following delivery, she was very 
much improved and feeling well. At this time her hemoglobin was 80 per cent and 
her red blood count 4,360,000. 

Six weeks following discharge, the patient had no suggestive symptoms and 
had gained 5 pounds in weight. The blood pressure was 126/70, hemoglobin 96 
per cent, and red blood count 4,790,000. Physical examination was essentially nega- 
tive. Since that time, the patient has been perfectly well. 

DISCUSSION 

On admission to the hospital it was felt that the patient had either a bleeding 
peptic ulcer or a ruptured varix. In view of the negative gastrointestinal series, 
the patient, in all probability, had a severe gastritis with subsequent erosion of a 
blood vessel. Not infrequently do we see individuals who have a severe hemorrhage 
with subsequent x-ray examinations failing to reveal any defects. Hemorrhage is 
merely an incident and may bear little relation to the size, the site, or even the 
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The latter proved to be a tubular adenocarcinoma. Following several courses of 
roentgen therapy to the operative site, the patient remained perfectly well until the 
initiation of pregnancy in the fall of 1939. Her last menstrual period had occurred 
on Sept. 7, 1939, and the patient required hospitalization on Dee. 7, 1939, because 
of hyperemesis gravidarum associated with severe tachycardia and marked weight 
loss. The basal metabolic rate was found to be plus 61 per cent. Medical treatment 
for hyperthj’roidism was instituted and, on Dec. 29, 1939, with the basal metabolic 
rate reduced to plus 32 per cent, subtotal thyroidectomj' was performed. The 
patient ’s convalescence was uneventful, the state of gestation remained undisturbed, 
and she wms discharged from the liospital on Jan. 21, 1940, with a basal metabolic 
rate of plus 14 per cent. A few days later, on Jan. 24, 1940, the patient reported 
quickening. In the middle of February, she first observed several petechiae on both 
arms and, shortly thereafter, experienced bleeding from the gums and epistaxis. 
Hospitalization was occasioned two rveeks later because of increased mucosal bleed- 
ing and the appearance of painful uterine contractions. 

On admission to the hospital, the patient w-as afebrile, had a blood pressure of 
122/76 and presented no signs of toxemia. There was moderate bleeding from the 
gums and from both sides of the nasal septum. The uterus, palpable to just above 
the navel, contracted vigorously at irregular intervals. Fetal motion was apparent, 
but fetal heart tones were not audible. On rectal examination, the cervix seemed to 
be uneffaced and undilated. Laboratory studies at this time revealed the presence 
of a hypochromic anemia, with the level of hemoglobin at 70 per cent (Sahli), and 
a platelet count of 140,000. Coagulation, bleeding, and clot retraction times, the 
prothrombin determination and a Wassermann reaction were all normal. The medical 
consultant suggested the diagnosis of ‘ ‘ symptomatic purpura, possibly related to the 
recent hyperthyroidism.” The daily treatment included the intramuscular injection 
of 2 mg. of progesterone and the intravenous administration of 100 mg. of cevitamic 
acid in 250 c.c. of matched whole blood. The uterine contractions abated and the 
patient seemed to improve. 

At 4 A.Ji., March IS, 1940, five days after her admission, the patient was awakened 
from sleep by the initiation of premature labor which terminated six hours later 
with the spontaneous delivery of female triplets. Each of the first two infants 
Was stillborn, macerated, measured 32 cm. in crown-heel length and weighed less than 
700 Gm. The third baby, weighing 706 Gra. and measuring 33 cm. in cro^vn-heel 
length, was feebly alive at birth but died three hours later. The placenta and 
membranes delivered spontaneously ten minutes after the birth of the last child. The 
patient suffered no laceration but bled profusely (more than 800 c.c.) from the 
uterus which failed to contract, despite the use of obstetric pituitrin, ergonovine, 
and a firm intrauterine pack of 5 yards of two-inch gauze. The patient continued 
to bleed through the packing, and the uterus was repacked after thirty minutes. She 
was gjven 1,000 c.c. of 10 per cent solution of glucose intravenouslj’ and, shortly 
thereafter, 500 c.c. of matched whole blood. Post-partum treatment included the 
oral administration of ergonovine, the liypodermic use of moccasin snake venom, 
and a daily blood transfusion. The epistaxis ceased and the bleeding from the 
gums diminished. 

Forty-eight hours after her delivery, the patient began to bleed through ^ the 
previously undisturbed uterine packing. The uterus was repacked with three-inc i 
iodoform gauze and the same therapeutic regimen continued. The bleeding rom 
the mucosal surfaces ceased and the uterine packing remained dry. The latter was 
removed after seventy-two hours, on the fifth post-partum day. Ho further lemor 
rhage occurred. The patient was febrile while the packing was in place but re- 
mained free from temperature after the seventh post-partum day. At the time o 
the patient's discharge from the hospital, on April 3, 1940, the fifteenth post-par um 
day, the uterus was well involuted, the hemoglobin value was 76 per cent (baiin; 
and the platelet count was 200,000. The patient, maintaining her weight and 
menstruating normallj^, has remained well to date (Januarj-, 1941). 

Pathologic Feporf.— The triple cord placenta, 18 cm. in diameter, was studded 
throughout with areas of focal hemorrhage which were especially prominent a 



ISRAEL AND WINSON : PURPURA HEMORRHAGICA 


157 


COMMENT 

Here was a patient, alread 5 '' 3- doubtful risk from toxemia and pyelonephritis, 
until cervical dystocia and established virulent infection by the gas bacillus* and 
other organisms following a long drj' labor. A Waters section was done. The 
child died but the mother lived. 

The method of operation apparently kept walled-off from the peritoneal cavity, 
and within the range of chemo-, sero-, heat and roentgen therapy, a large sub- 
peritoneal abscess. 

Waters’ operation is extraperitoneal from start to finish and gives exposure 
that is reallj' surgical. Its relative simplicity is no small argument for a tech- 
nique which, fortunate^, few of us often will need to use. The case reported 
here suggested two further simplifications: 

Technicallj'', the crux of the operation is the separation from the bladder of 
the deepest la}mr of perivesical fascia, the layer directly on the vesical veins. 
Along the midline, especially anteriorlj' at the urachus, this fascia is fused tightly 
to the bladder. Also, the guiding veins are fewer in the midline. Start the dis- 
section, then, as in cj'stectomj-: not right across the dome, but separately on each 
side of the midline, and continue separate dissections all the way down to the 
uterus itself. At this depth the midline fusion has ceased, and a finger can pass 
from side to side. On this finger as a guide, cut the tensed median line of fusion 
bj’ sharp dissection. 

Finally, we would suggest draining via the anterior vaginal vault rather than 
uphill through the incision. 

REFERENCES 
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PURPURA HEMORRHAGICA COMPLICATING PREGNANCY 

S. Leon Israel, M.D., and S. G. Winson, M.D., Philadelphia, Pa. 
(From the Departments of Gynecology and Obstetrics, Mount Sinai Hospital) 

P TJEPIIRA hemorrhagica is an uncommon complication of pregnancy, there being 
approximately 75 instances reported to date. Purpura may appear during preg- 
nancy in its primarj" or idiopathic formi and also as a secondarj' or symptomatic 
manifestation of either latent toxemia^ or drug allergj’.s Multiparas are more often 
affected than primigravidas, and the dj'scrasia tends to occur in the latter half of 
pregnancy.i It is, in any case, a serious complication, with a mortality of more than 
55 per cent.^ 

The case history herein recorded is of unusual interest because the patient, having 
previously had a nephrectomy for carcinoma, underwent a subtotal thyroidectomy 
because of hyperthyroidism in the first trimester of pregnancy, developed purpura 
hemorrhagica during the second trimester, prematurelj' delivered previable triplets, 
suffered several severe post-partura hemorrhages, and recovered. 

CASE REPORT 

Mrs. E. S. (Mount Sinai Hospital No. A 1SSG3), white, twenty-one years of age, 
was admitted to the hospital on March 13, 1940, because of threatened premature 
labor at six months of pregnancy in association with bleeding from the gums and 
epistaxis. 

The patient first came under observation in 1935 when, at the age of sixteen, her 
left kidney was removed because of hematuria and the presence of a palpable tumor. 

•For a discussion of the role of Cl. toelchii in intra-partum infection, see Cosgrove 
and Barry.= 
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The weekly dosage of neoarsphenamine was 0.45 Gm. In the mapharsen series 
there was some variation in the dosage. The first patients treated with mapharsen 
received 0.03 Gm. at each injection. Finding that the drug was well tolerated and 
believing this amount inadequate, we changed the dosage six weeks later to 
0.04 Gm. Ten months later we again increased the dosage of mapharsen, and we 
are now giving 0.05 Gm. Since this study covers the period from Sept. 1, 1938 
to March 1, 1940, the majority of the mapharsen patients received the 0.05 Gm! 
dose. None of the patients included in the study received all 10 treatments of 
mapharsen in the 0.03 Gm. dosage. 


Table I. Comparison op Petal Mortality and Serology in Mother 



TOTAL NUM- 
BER OF 
MOTHERS 

FULL TERM 

ALIVE 

PREMATURE 

ALIVE 

BORN 

OR 

1 

DEAD i 

DIED 

NEGATIVE LABOR 
SEROLOGY 



NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 

CENT 

num- 

ber 

PER 

CENT 

NUM- 

BER 


Mapharsen 




24 

15.48 

8 

3.88 

65 


Neoarsphen- 

amine 


M 


10 

1 

8.62 

6 

4.31 

45 

1 



RESULTS 

One hundred and fifty-five patients treated with mapharsen and 116 patients 
treated vith neoarsphenamine are included in this study (Table 1). In the 
mapharsen series, there were 80.64 per cent full-term live babies, 15.48 per cent 
premature alive, with 3.88 per cent bom dead or dying in the hospital. In the 
neoarsphenamine series comparable figures are obtained: 87.07 per cent full-term 
live babies, 8.62 per cent premature alive and 4.31 per cent born dead or dying 
in the hospital. In the mapharsen series, 41.93 per cent and in the neoarsphena- 
mine series 38.79 per cent showed negative blood tests. 

There were two sets of twins in the mapharsen series and one set in the neo- 
arsphenamine series. 


Table II. Comparative Follow-Up Studies of Live Babies 



TOTAL NUM- 
BER OF LIVE 

BABIES RECEIV- 
ING FOLLOW-UP 

EXAMINATIONS 

TOTAL NUM- 
BER PROVED 

PER CENT 

TOTAL 

PROVED 

SYPHILITIC 

PER CENT 
FOLLOW-UP 
PROVED 
SYPHILITIC 


BABIES 

NUM- 

BER 

PER 

CENT 

SYPHILITIC 

Mapharsen 

147 

84 

57.14 

6 

4.08 

7.14 

Neoarsphena- 

mine 

110 

64 

58.18 

5 

5.54 

7.81 


Table II presents a comparison of the follow-up study on the live babies deliv- 
ered in the two series. The follow-up study included a Wassermann or Kahn or 
both on all the babies reported upon, with a complete physical examination in the 
majority. Eighty-four babies were examined in the mapharsen series, or 57.14 per 
cent of the live babies in this series. This latter figure is comparable to the one 
obtained in the neoarsphenamine series, i.e., 64 reports, or 58.18 per cent. In t le 
mapharsen series, 6 babies, or 4.08 per cent, were proved to be syphilitic; 
neoarsphenamine series, 5, or 4.54 per cent, of the babies were proved to be sjphi i i<L 
Figuring the percentage of babies with proved syphilis on the basis of the number o 
reports obtained, we again arrive at comparable figures: in the mapharsen series /.I 
per cent and in the neoarsphenamine series 7.81 per cent of the babies were 

syphilitic. v I 

Table III is a detailed analysis of the babies that were born dead or that diea 
in the hospital. All had x-raj' studies of the long bones. All these x-ray i ms 
were read bj- one person. Only two of the dead babies had anj of the signs o 
congenital syphilis. Both of these weighed less than 1,500 Gm.; both were in 
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the umbilical veins. The post-mortem examination of the triplets revealed no gross 
abnormalities, but multiple areas of cerebral hemorrhage were noted in each by 
histologic examination. 

SUMjMARY 

The history of a 21-year-old primigravida, salvaged from adenocarcinoma of the 
kidney, is presented because she survived hj'perthjToidi^ and purpura hemorrhagica 
during pregnancy. The former responded to subtotal thyroidectomy; the latter 
resulted in premature labor and severe post-partum hemorrhage. Two of the 
previable triplets, prematurely delivered three months prior to term, were stillborn, 
and the third died several hours after birth. 
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TREATMENT OF SYPHILIS IN PREGNANCY 
A Comparison of Arsenic^vls 

Fredric R. Minnich, M.D., Atlanta, Ga. 

(From the Department of Obstetrics and Gynecology, Emory University 

School of Medicine) 

TN SEPTEMBER, 1938, at the Colored Division of Grady Hospital, 
A Atlanta, it was decided to compare the use of mapharsen, the hemi- 
aleoholate of parahydroxyphenylarsine oxide hydrochloride, with that 
of neoarsphenamine in the prevention of congenital syphilis. 

The patients studied were all negroes. The only criteria used in the 
two series were that each prospective mother should have a positive 
AYassermann or Kahn test before treatment was started and that each 
patient studied should have received at least 10 treatments with either 
mapharsen or neoarsphenamine at weekly intervals during the course of 
her pregnancy. In the vast majority of the patients both AYassermann 
and Kahn tests were positive. 


JIETHOD 

We specified at least 10 treatments so that we could form a comparison of the 
value of the two drugs. Our experience has taught us that this number of treat- 
ments will, as a rule, prevent congenital syphilis. To give onlj" 10 treatments 
with one of the arsenicals, however, is not the routine of our clinic. We give 
weekly injections of one of the arsenicals from the time the patient presents her- 
self until the termination of pregnancy unless some contraindication arises. Con- 
sequentlj", manj' of the patients included in both the mapharsen and neoarsphen- 
amine series received as many as 27 weekly treatments of one drug or the other. 

The conditions under wliicli the two drugs were given were the same, with one 
exception. All patients attended the same morning clinic and all received the 
same antenatal instructions regarding diet, care of the bowels, etc. Distilled 
water was used as tlie diluent in both series. The one exception was that 25 c.c. of 
distilled water was used to dilute the dose of neoarsphenamine and only 10 c.c. 
was used with mapharsen. 



SULFONAMIDE SUPPOSITORY IN THE TREATMENT OF 
ACUTE GONORRHEA IN WOMEN 

MUlliam Bickers, M.D., Richmond, Va. 

(From the Department of Gynecology, Medical College of Virginia) 

T T rs well known that ambulatory treatment of acute gonorrhea has always been 
■I attended by a large incidence of complications, including Bartholin abscess, chronic 
Skenitis, salpingitis, and endocervicitis. Nevertheless, economic considerations still 
demand ambulatory treatment in many patients, and this study was made on such 
a group. 

The last two years have seen many publications describing the treatment of acute 
gonorrhea by the oral administration of sulfonamide. It is interesting to note that 
the urologist has been more enthusiastic about his clinical results than has the 
gynecologist. This may be due to the chemotherapeutic effect of the drug passing 
over the male urethra after being excreted by the kidney. 

In this out-patient service, 25 cases of acute gonorrhea w6re observed and proved 
by history, laboratory, and pelvic examination. These patients were treated by 
the oral administration of sulfonamide, 80 gr. daily for the first three days, and 
60 gr. thereafter for two weeks. Bi-weekly examinations of the blood and urethral 
and cervical smears were taken. In this group, treated as described, without any 
local therapy, one patient had a negative smear at the end of one week; 3 patients 
had negative smears at the end of two weeks. The other 21 patients had clinical 
and laboratory evidence of gonorrhea when the seventeen-day course of therapy 
was completed. Eigliteen of the 25 eases could be followed for three montlis. Dur- 
ing this period 3 of them developed a Bartholin’s abscess, 4 developed evidence of 
salpingitis, 16 had a persistent endocervicitis, and 6 had a subacute Skenitis. It 
could not be concluded from the results in this series that sulfonamide administered 
orally, in the absence of other treatment, was a satisfactory means of treating gonor- 
rhea in women. 

Two young girls, aged 4 and 9, were seen with acute Neisserian vaginitis. They 
were treated with 40 and 30 gr. of sulfonamide, respectively, administered for a 
period of seventeen days. No laboratory or clinical change in the vaginitis could 
be seen at the end of the treatment. 

After being disappointed by the oral administration of the drug, we observed an- 
other series of patients with acute gonorrhea, using the drug locally. Insufflation 
of the powder was first used but promptly discarded because the powder has a 
tendency to cake in the vaginal vault, and does not come into contact with the urethra 
and vaginal introitus. The sulfonamide then was incorporated in a boroglyceride 
base, using 20 gr. of sulfonamide and 10 gr. of lactose in the suppository. Twenty- 
five patients suffering from acute gonorrhea were treated by the insertion of one 
sulfonamide suppository high into the vaginal vault three times a day. 

These patients were treated for seventeen days, smears from the urethra and cervix 
being taken biweekly. It was noted that the symptoms of dysuria and purulent 
leucorrhea disappeared in 12 of the patients on the third day. Smears from the 
urethra and cervix were negative in all 25 patients at the end of one week. It was 
possible to follow 21 of the 25 for a period of three months. Nineteen patients were 
symptom-free without evidence of urethritis, and there were no eases of bartholinitis. 
There was not a single ease of salpingitis. One patient, at three months, had an 
acute gonorrhea which could be traced to an intercourse five days previously with a 
male suffering from a recently acquired urethral discharge. This patient stated that 
she had been symptom free up until the onset of this reinfection. One patient ha 
a residual endocervicitis. The most remarkable feature of these 19 cases was the 
absence of any endocervical infection, this being confirmed by the absence of pus 
cells in the cervical smears. 
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Table III. Detailed Study of Dead Babies 


CASE 

WEIGHT 
AT BIRTH 
GM. 

DRUG* 

X-RAY 

REPORT ON 

BONES 


1 

540 

wmm 

Positive 

10 treatments, 3 of which were 0.03 Gm. 

2 

1,400 


Positive 

10 treatments, 5 of which were 0.03 Gm. 

3 

1,100 

Maph. 

Negative 


4 

1,240 

Maph. 

Negative 


5 

2,310 

Maph. 

Negative 

Intrauterine death 20 hr. after proved gross 
intra-partum infection. 

6 

1,810 

Maph. 

Negative 

Respiration poor. Impression of atelectasis. 
Autopsy refused. 

7 

1,490 

Maph. 

Negative 

Anatomic diagnosis: Prematurity, congeni- 
tal atelectasis of lungs, acute dilation 
of the heart. 

8 

1,310 

Maph. 

Negative 

i 

9 

2,100 

Neo. 

Negative 

Mother had cardiovascular disease. Blood 
pressure 230/140 during labor. Catheter 
and bag induction. Prolonged labor. 
Autopsy refused. 

10 

1,140 

Neo. 

Negative 

11 

2,460 

Neo. 

Negative 

Spontaneous delivery. Short labor. Clini- 
cal diagnosis cerebral hemorrhage. Au- 
topsy refused. 

12 

2,185 

Neo. 

Negative 

13 

2,630 

Neo. 

Negative 

Intrauterine death probably due to short 
cord. Autopsy refused. 

14 

2,410 

Neo. 

Negative 

i 

i Anatomic diagnosis; Tentorial tear with 
i massive intracranial hemorrhage. Also 
t congenital atelectasis of lungs. 


•Maph., mapharsen ; Neo., neoarsphenamine. 


first group of patients that received only 0.03 Gm. of mapharsen per injection. In 
the first case, there were 5 doses of 0.03 Gm. and in the second, 3 doses. "We 
believe that an inadequate amount of arsenic was used in these cases, and that they 
are no reflection on the drug. 

There were no severe reactions, immediate or delayed, in either series. Local 
reactions caused b}' technical accidents were about the same in the two series. 
The only notable difference in the toxic reactions was that nausea following the 
administration of mapharsen did not seem to be as frequent or as severe as with 
neoarsphenamine. 

SUMMARY AND CONCLUSIONS 

1. Best results in tlie prevention of congenital sj'^pMlis are obtained by 
early and continued treatment with one of the ai’senicals throughout the 
duration of pregnancy. 

2. ]\rapharsen will prevent congenital syphilis as well as neoarsphena- 
mine and in tlie patients so far studied is better tolerated. 

511 Doctors Building 
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teeth. These three pieces are combined into one unit and may be attached to 
the curette after it has been inserted into the uterus, but before the specimen has 
been scraped from the uterine wall. By gentle or forceful suction on the bulb 
the pressure may be modified at will. ’ 



Pig. 1. 

In this way, the hands are left completely free for tlie manipulation of ihe 
curette. Two, three, or four .specimens may be removed, and easily sucked up into 
the shank of the instrument. Furtliermore, after the curette has been removed 
from the uterus, the tissue may eitlier be expelled by blowing through the tube, or 
may be picked out of the curette with a sterile forceps, llius the curette may be 
kept sterile, so that if the necessity for removing further specimens arises, it may 
be reinserted into the uterus without danger of infection. 

For office work, it is to be recommended tliat the entire outfit, including the 
curette, tubing, bulb, tissue forceps, and gauze be wrapped and autoclaved in a 
single unit, 

REFERENCES 

(1) Israel, S. L., and Maser, C.: Am, J. ObSt. & Gynec. 36: 44a, 1938, (2) 

Hoffmann, P. E.: Ibid. 27: 616, 1934. (3) Lorincs, B., and Davis, A.: Brit. _M. 
J. 1: 261, 1939. (4) Klingler, E. H., and Burch, J. C.; J. A. M. A. 99; 5o9, 
1932. (5) Novah, E.: J. A. M. A. 104: 1497, 1935. (6) Bandall, L. M.; Proc. 

Staff Meet. Mayo Clinic 11: 58, 1936. (7) Kursrok, B., Wilson, L., and Cassidy, 

M. A.: Am. J. Obst. & Gynec. 29: 771, 1935. 
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Two cases of acute vaginitis in children were seen. Local treatment by insertion 
of sulfonamide suppository resulted in laboratory and clinical cure within the scven- 
teen-day treatment period. 

A careful review of the literature failed to show any report on blood levels of 
sulfonamide, following the introduction of the drug into the vagina. Twenty-live 
adult patients treated by the vaginal route were studied at the end of one week, 
during which time the adult patients had each received 420 gr. of sulfonamide, and 
the children had each received 280 gi’. The blood levels varied from a trace to 4 mg. 
per 100 c.e. of blood. The higher concentrations were found in children with acute 
vaginitis. Obviously, the clinical result could not be attributed to the drug which 
was absorbed. It does demonstrate again that the vaginal mucosa is an absorptive 
organ, and therefore, care should be exercised in the introduction of new drugs. 

CONCLUSIONS 

1. Oral administration of sulfonamide for the treatment of acute gonorrhea in 
women has little if any value. 

2. Sulfonamide locally in tlie form of boroglyceride suppository probably has real 
value in the prevention of complications and cure of infection. 

3. Sulfonamide is absorbed from the vaginal mucosa in varying degrees, the degree 
of absorption being more apparent in patients with acute vaginitis. 

807 West Franklin Street 


SIMPLIFIED SUCTION FOR OBTAINING 
ENDOMETRIAL BIOPSIES 

L. B. WiNKELSTEiN, M.D., New York, N. Y. 

(From the Stuyvesant Polyclinic) 

T he value of endometrial biopsy in gynecologic and endocrine diagnosis is ob- 
vious, even though Israel and Mazei-i believe that the removal of small pieces of 
tissue is of no value, especially in suspected malignancy. Various types of in- 
struments, however, have been devised for the removal of such specimens from the 
uterus with minimal danger and discomfort to the patient. These include a tiny 
curette (Hoffmanns), an endometrial punch (Lorincz and Davis^), and the more 
commonl}’ used cannula with the closed end and the side opening, the biopsy curette 
(Klingler and Burch'*; Novaks ; RandalF). Modifications of the latter instrument 
have been made by Ivurzrok, Wilson and Cassidy.^ With the punch or biopsy curette, 
in order that the portion of the endometrium be removed and not lost in the uterine 
cavity, suction is applied. This pulls the tissue back into the hollow shaft of the 
instrument, and allows the operator to remove thiee or four sections without with- 
drawing the instrument from the uterus. 

Suction may be applied either with a glass or metal syringe, equipped with a 
three-way stopcock (8), or with an electric pump, similar to a breast pump, and 
connected to the curette by means of a suction bottle and rubber tubing (S). 
Both of these methods possess disadvantages. The former requires the use of 
both hands in manipulating the sj'ringe, gives an intermittent tj-pe of suction, and 
possesses an added hazard, in that the operator, forgetting to turn the stopcock be- 
fore closing the syringe, forces both air and the tissue specimen back into the 
uterine cavit}-. The particular disadvantages of the latter method lie in its ex- 
cessive bulk and unwieldiness, together with its inherent power to ruin the specimen 
by excessive amounts of suction. 

Since the above methods are not satisfactory, the following simple means of 
apph'ing either negative or positive pressure to the biopsy curette is recommended. 

The apparatus consists essentially of a metal Luer nipple to fit the machined end 
of the curette, a length of thick-walled rubber tubing, and a DeVries aspirator 
bulb, the end of which is modified so that it can be held firmly between the lips and 
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gynecologic practice, since a readily available source of anti-Rh agglu- 
tinins for the selection of Rh negative donors is not yet obtainable. 
Even if an Rh negative donor of the same blood group is on hand, the 
compatibility test as indicated should not be omitted. 

An analysis of the obstetric histories of the women Avho suffered from 
hemolytic transfusion reactions because of isoimmunization revealed 
a high incidence of spontaneous abortions and miscarriages, stillbirths, 
and neonatal deaths.^ The clue to this relationship became evident 
when the bloods of a larger series of women giving such obstetric 
histories were studied.^ It was found that these women in many 
instances showed a striking familial incidence of babies with erythro- 
blastosis fetalis. In the great majority of cases, the bloods of these 
women were found to be negative for Rh while the bloods of their 
husbands and their affected infants contained this factor. In a certain 
proportion of the cases the mother’s blood contained anti-Rh agglutinins 
of varying degrees of intensity. 

These findings suggested that erythroblastosis fetalis is the result 
of (1) isoimmunization of the Rh negative mother by the Rh blood of 
the fetus and (2) the subsequent passage of mother’s agglutinins 
through the placenta to act on the susceptible blood of the fetus. 

Philip Levine, M.J). 


Eschweiler, Paul Chadljoume; Dangers of the Indiscriminate Coverance of 
Parenterally Administered Glucose With Insulin, Surg., Gjmec. & Obst. 71: 141, 
1940. 

A usual preoperative or postoperative procedure is to give an infusion of 500 c.c. 
of 10 per cent glucose “covered” by 25 units of insulin in cases of diabetes mellitus 
complicated by obstetrical or surgical conditions. Too frequently a iij'poglycemie 
reaction results. A study has been made to determine whetlier all patients uith 
diabetes mellitus can be expected to tolerate the same amount of insulin witli an in- 
fusion of glucose. Intravenous glucose tolerance tests were given to 5 patients uitli 
diabetes mellitus of various stages of severity and to 1 normal patient. It nas 
determined that insulin is not required to reduce the blood sugar values near to the 
fasting level after the intravenous administration of 500 c.c. of 10 per cent glucose, 
as the blood sugars of the patients with diabetes mellitus reached blood sugar levels 
approximating their usual fasting levels within one and one-half to two hours. It 
was demonstrated that the milder the ease of diabetes the more nearly was ap- 
proached the curve representing the nondiabetie patient. It may be concluded, there- 
fore, that insulin should never be routinely administered to “cover” parenterallj 
administered glucose in patients with diabetes mellitus. The diabetic status of the 
patients must be taken into consideration and thus dangerous hypoglycemic reactions 
mav be avoided. 

William C. Eekske. 



Editorial 


The Role of Iso-Imiminization. in Transfusion Accidents in 
Pregnancy and in Erythroblastosis Fetalis 

I N THE course of studying transfusion accidents in pregnancy, 
observations were made which are of particular interest to the 
obstetrician and pediatrician^"' These findings paved the way for an 
improved compatibility test which should considerably diminish the 
incidence of hemolytic transfusion reactions. Furthermore, the studies 
revealed data which served as a basis for a theory on the pathogenesis 
of erjdhroblastosis fetalis in its various manifestations. 

Such transfusion reactions are not due to errors in blood group- 
ing, but are attributable to the presence in the mother's Ifiood of 
immune intragi'oup agglutinins. There is evidence that a newly dis- 
covered factor® in human red blood cells, Rh,’"‘ if present in the fetus 
and absent in the mother, can stimulate the mother to produce anti-Rh 
agglutinins. The Rh factor which is present in 86 per cent of indi- 
viduals of the white race is inherited as a dominant property, much 
like the A and B factors of the four blood groups.® 

It is probable that anti-Rh agglutinins are responsible for about 
90 per cent of all intragroiip transfusion accidents, after repeated 
transfusions or in pregnancy at the first transfusion. In short, a 
certain proportion of Rh negative individuals can produce anti-Rh 
agglutinins either by immunization Avith the Rh factor of the fetus 
or by repeated transfusions with Rh positive donors. This proce.ss is 
referred to as isoimmunization, since the individual prodiTcing the 
antibodies and the individual yielding the immunizing material are in 
the same species. 

In many instances anti-Rh agglutinins react far better at 37° C. 
than at lower temperature. For this reason the term “Avarm agglutinin” 
was applied to them. In this respect they differ from the agglutinins 
of the grouping sera and other atypical agglutinins. It is, therefore, 
recommended that in the direct compatibility (cross-matcliing) the 
patient’s serum and donor’s cell suspension be incubated for thirty 
minutes at 37° C. and then eentiifuged at Ioav .speed (500 r.p.m.) 
for one mini;te. 

The modification, i.e., incubation at 37° C. is highly e.ssential for the 
proper selection of a compatible donor, especially in obstetric and 

•The sera of rabbits prepared bv injection of rhesus (Rh) blood and the sera of 
some pregnant -women, serve as reagents to detect this blood factor, 
mcriiic and Stetson: J. A. JI. A. 113: 126, 19S9. 

-Levine and Katxin: Proc. Soc. TSxper. Biol. & Med. 4.A: 343, 1940. 

^Levine, Kafcin, and Burntiam : Proc. Soc. Exper. Biol. & Jled. 4.1: 346, 1940. 
*Levine. Katzin, and Burnham: J. A. M. A. IIC: 825. 1941. 

^Landsteiner and AVicner.- Proc. Soc. Exper. Biol. & Aled. 43: 223. 1940. 
'^Landsteiner and Wiener: Personal communication. 
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J. B. Collip, there is a wide divergence between laboratory animal experiments 
and their application to the human subject, and nowhere is this "species differ- 
ence ’ more evident than in the field of sex physiologj'. It demands collaboration 
between the clinician and the laboratory which unfortunately is not given sufficient 
attention. In actual practice the alluring reports emanating from commercial 
sources often are accepted without restraint and account for failures that may 
discredit a most valuable I'emedy. Dr. Hamblen in his presentation is satisfac- 
torily conservative and therefore his book may be commended. It presents the 
results of careful personal studies in addition to complete summaries of the work 
of others. An important item is the frank discussion of the various commercial 
preparations which have become so numerous in recent years that confusion as to 
their employment is to be expected. Perhaps this portion of the book should have 
followed rather than preceded the very full description of gynecic physiologj- and 
endocrinopathic gynecology. The book is attractively printed and very fully illus- 
trated, although many of the photomicrographs appear inadequate as to size. The 
bibliographic references at the close of each chapter are ample evidence of the 
ground covered by the author’s reading, as is the subject inde.x. The book consti- 
tutes a very valuable addition to American textbook literature. 

George W. Ko^mal. 

Mazer and Israel have written a large monogiaph on the Diagnosis and Treat- 
ment of Menstrual Disorders and Sterility.^ According to them, it is designed as 
‘‘a guide to the family physician’’; to me it appeals as a rich and valuable store- 
house of the world’s literature covering these subjects, the result of meticulous 
scanning, careful selection, and correct application. 

The symptomatology, the clinical investigations, the office procedures, the ex- 
planations of basic principles underljdng the various hormonal and other tests are 
admirablj’ and lucidly described. This praise likewise applies, almost unqualifiedly, 
to the four introductory chapters which deal largely with the physiologic features 
of the sex cycle, although I am unwilling to concede that "A late menarclie is 
the signpost of an adolescent endocrine disturbance. . . .” "Attempts, there- 
fore, should be made to correct endocrine deficiency in girls before irreparable 
damage to the lower genital tract ensues.’’ This dictum requires many qualifi- 
cations. 

The authors, in my opinion, subdivide and catalogue symptoms, such as amenor- 
rhea and uterine bleeding, into exact categories far more rigidly than our present 
knowledge warrants, and upon this most insecure basis employ and recommend 
therapeutic measures with an exactitude and selectivity- which likewise are entirely 
unwarranted. The reader will find few conditions for which active therapy is 
not recommended and still fewer in which, according to the authors, ho may not 
anticipate gratify-ing results. 

The volume concludes with nine chapters dealing with all phases of sterility, 
including that of the male, habitual abortion, and mechanical and endocrine factors. 

i?. T. Fran!;. 


This book. Diseases Affecting the Vulva, by- a well-known British dermatologist 
deals with dermatologic conditions of the external genitalia. While written osten- 
sibly for the specialist in gynecology, it is so elemental in its approach that Jt 
would seem more suitable for the medical student. The first eighth of the volume 
describes the anatomy and embryology- of the organs under discussion. While an 
attempt is made to present the various clinical conditions as pathologic entities, 

sDiiiKiiosis ami Treatment of Menstrual Disorders and Sterilit.v. B.v Charles 
M.D.. P.-A.C.S., Assistant Professor of Gynecology and Obstetrics Giwd^uate bcno 
of Medicine. University of Pennsylvania, etc. and S. Leon If ’If hM-U.. 

Instructor in Gynecologry ami Obstetrics. School of Medicine, , p-x , 1041 . 

vania. With lOS illustrations, 4So pages. Paul B. Hoeber, Inc., ^e■\v lork » 

^Diseases Affecting the Vulva. By Elizabeth Hunt. \\&nien 

ary Physician to the Skin Department South London Hospital fm^M Louis, 
IVith 3(i illustrations and IS plates in color. The C. A . Mosb> Co Pc . , 

1940. 



Department of Book Reviews 


Conducted by Egbert T. Frank, M.D., New York 


Review of New Books 


Gynecology 

Novak’s Gynecological and Ohstelrical Pathology, With Clinical and Endocrine 
Eelationer for the first time assembles and documents the unusually large and long 
experience of the author in teaching these branches. His effort has been to produce 
a book which should neither err on the side of too great brevity and superficiality, 
nor on the other hand, fall into the class of encyclopedic exhaustiveness which 
would relegate it to a book of reference. This aim has been fulfilled only partially 
as it will have little appeal to gynecologic pathologists, except in the chapter de- 
voted to the physiologically active ovarian tumors. 

The author takes a considerable knowledge of general pathology for granted, 
wisely, so it appears to me, as unless this basis is already present, neither student 
nor practitioner would be in a position to evaluate speeialistic knowledge. Through- 
out, the clinical side has been given due weight, with consequent direct applicability 
of the pathologic findings to clinical medicine. Although the hormonal basis of 
female genital disturbances is dealt with most briefly, they are described lucidly. 
This applies particularly to the phenomena of menstruation and the so-called func- 
tional diseases of the endometrium. There is an ample and beautifully reproduced 
collection of microphotographs with proper emphasis on the more common dis- 
turbances. A chapter by Dr. Louis M. Heilman on the diseases of the placenta, 
not including hydatidiform mole and chorionepithelioma, is incorporated. Tlie 
illustrations of macroscopic conditions are mainly from well-known source.s to 
which due credit has been given and are quite adequate in most instances. 

This book will be found of great value to the advanced undergraduate student 
as well as to the practitioner in studying gynecologic pathology. It will likewise 
be of utmost use in the study of gynecologic pathology in medical schools where 
the pathologic material is limited. The short references at the end of each chapter 
will likewise prove of use in finding the later literature to the appropriate subjects. 

n. T. Franl:. 

With the increasing application of the knowledge of the physiology of the duct- 
less glands to practical jwoblems in the treatment of endocrine disorders, a host 
of books and articles have been presented in this field. The latter has grown to 
enormous proportions so that considerable effort is required by the student and 
practitioner to keep abreast of the advances in the same. Among recent additions 
is the comprehensive monograph by Hamblen entitled Endocrine Gynecology, - 
which is addressed primarily to the practitioner. For that reason, it may be desig- 
nated as timely and likewise authoritative, because its author has made many 
contributions to the literature based on personal observations and experiments on 
endocrinologv' as applied to gynecology. As stressed in the Foreword by Prof. 

■Gj-nccolonicnl and Obstotricnl PatlioIoKj', With CllnU-al and KndocHno Itolatlons. 
By Emil Novak, -t^soci.ate in Gvneco!og-v-, Johns Hopkins Aledictil School, etc. -tPO 
pages with 427 illustrations. W. B. Saunders Company, Philadelphia. 1040. 

^Endocrine Gynecology. By E. C. Hamblen. B.S.. M.D.. F.A.C.S.. Associate Pro- 
fessor of Obstetrics and Gvnecologv. Duke University School of Medicine, etc. M ith 
a foreword bv J. B. Collip’ M.D. Charles C Thomas. Springfield. 111., and Baltimore. 
Jtd.. 1040. 
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Dr. Greenliill offers an excellent manual in his Obstetrics in General Praclice.s 
The book is intended primarily for the general practitioner ; the text is clear and 
concise; and is well illustrated. There is an excellent outline of prenatal care and 
a discussion pf minor ailments dnring pregnancy. As a matter of fact these two 
chapters deal with most conditions of which the average pregnant woman complains. 
Although Greenliill quotes frequently from recent literature, one can feel that many 
of the practical suggestions offered are those which have been found most useful 
in his hands. 

In his discussion of toxemia of pregnancy, the author presents the new classi-, 
fication proposed by a Sub-Committee on Toxemia of the American Committee on 
Maternal Welfare. Bach group and its major subdivisions are thoroughly explained, 
so that the differentiation of types of toxemias in the hands of the general prac- 
titioner should not be difScult. Although Greenliill has stressed the hormonal cause 
of eclampsia, according to White, in his consideration of diabetes, he does not 
make mention of this etiologic factor in the discussion of eclampsia itself. The 
mechanism of labor and operations occasionally necessary for delivery are well 
described and illustrated. In an excellent chapter on post-partum care he stresses 
the need for medical attention during the post-puerperal period. Illustrative tables 
suggest the dosage of the sulfanilamide compounds in sepsis. There is a short 
closing chapter on obstetric endocrinology. 

This is an excellent book ; well arranged ; well illustrated ; essentially practical ; 
and maj’- be highly recommended to those in general practice. 

Philip F. Williams. 


The fascinating story of twins and other multiple pregnancies has been presented 
for lay readers in Multiple Human Births^ by Horatio Hackett Newman, and 
appears under the aegis of the American Association for the Advancement of 
Science. The author has made a special study of twins for over twenty-five years 
and has written a book which should be both interesting and educational not only 
for the layman but for those wdth a more scientific background. There are dis- 
cussed the facts and fictions of twins, types and evaluations, with descriptions of 
typical and unusual experiences. Special attention is paid to the one-egg Dionne 
quintuplets. The author describes this remarkable group from a biologic stand- 
point, and tells many' details of their development, education, and personalities. 
One can regret with the author that the study of the mental and personality differ- 
ences of the quintuplets, which was carried on for several years, has ceased at the 
order of their guardians. The author does not regard the “quints” as shining 
examples of the wonderful effects that environment and training are supposed^ to 
produce. Why one-egg twins have an apparent mental telepathy and other similar 
qualities is explained. On the other hand there is a contrasting record of the 
life story of one-egg twins who have been reared apart. 

This book will answer many questions the general public is fond of asking, wyill 
satisfy the amateur biologist, and will allay certain fears harbored by many twins 
and their parents. 

Philip F. Williams. 


Since the subject of birth control is as widely accepted today as any other 
prophylactic measure in medicine, it is well to have such a definite and practica 
manual as Techniques of Conception Controlio available for physicians and those 
engaged in public health work. In this small but beautifully illustrated pamp e , 
Dickinson and Morris have, discussed practically all methods of contraception. 


^Obstetrics in General Practice. By J. P. Greenhill, M.D.. ^ 

and Gynecology, Loyola University Medical . School, aiicago, etc. iib pages, 
illustrations. Year Book Publishers, Inc., Chicago, 1910. TDrnfessor 

"Multiple Human Births. By Horatio Hackett Newman, Ph.D.. Sc.g.,^^^rm ^ 

of Zoology, University of Chicago. Illustrated, -14 pages. Doubledaj , 

New York, 1940. . -vt n and 

’"Techniciues of Conception Control. ^frth" Control Pedera- 

IVoodbrldge Edwmrds Morris, M.D.. General Medical Direct . -Srj^ins Company, 
tion of America. 50 illustrations. 56 pages. The Williams A \MiKins 
Baltimore, 1941. 
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this eifort is not consistent. Tiie pliotoniicrograiilis leave niueli to be desired, 
many being poorly reproduced. There are eighteen gross color plates, which are 
well done. That these, however, have not been selected with reference to the rela- 
tive importance of the various conditions is evidenced by the fact that eleven of 
the eighteen illustrate varieties of lichen planus. No effort is made to give any 
accurate data regarding either the incidence or prognosis of the diseases discussed. 
This is especially reprehensible in the chapter on neoplasms. Furthermore, such 
important methods of therapy as the use of chemotherapeutic agents in gonorrhea 
and of estrogenic substances in vulvovaginitis in children are given only cursor}' 
attention. 

L. M. Uelhnan. 

The second edition of Hobson’s Jtcvent Advances in Sex and Reproductive Physi- 
ologys has appeared after an interval of six years. The advances in this com- 
paratively short time have been huge and have necessitated much revision, and 
yet the author has succeeded in keeping the monograph within small compass (329 
pages). The new chapter on standardization and determination of activity of 
the sex hormones is specially a propos and valuable. No clearer, more concise or 
juster presentation of the present state of this constantly advancing field of 
biology and medicine can be found. 

R. T. Fran!;. 

The third edition of Alaguire’s The Anatomy of the Female Pelvis’^ for the 
first time is illustrated by excellent and very simple line drawings, based on dis- 
sections of sixteen female pelves. This monograph is of value because it gives 
a simple and readable description of all the pelvic structures in the female, cor- 
responding to all well-accepted anatomic details. 

R. T. Franh. 


Obstetrics, etc. 

Six years ago. Dr. Standee revi.sed the last edition of Prof. Williams’ classic 
textbooks on obstetrics.^ Advances in this branch of medicine have dictated a 
complete rewriting, with the result that little of the original text remains un- 
altered. Old chapters have been re-arranged and several -new chapters added: 
“Diseases and Abnormalities of the New-Born,’’ “Classification of Abnormal and 
Contracted Pelves,’’ and “Sudden Death and Maternal Mortality.’’ Numerous 
sections have been rewritten and brought up to date in accordance with developments 
recorded in obstetric literature. Tiie author’s own views are featured, based on 
the principles taught and practiced in his hospital and medical school affiliations 
and experiences. 

We are dealing practically with a new work in this important branch of medicine 
which is a wortliy successor to the outstanding earlier editions of a man who is 
generally regarded as one of the foremost American teachers of obstetrics. Pro- 
fessor Williams’ textbook for many years occupied an important place in American 
medical literature. It is a classic which has retained through the labors of Dr. 
Slander in this Eiglith Edition its accepted place as a guide to both student and 
practitioner. 

George TF. Kosmalc. 


'Recent Advances in Se.v and Keproductivc PliysioloKy. By J. M. Robson, Lec- 
turer in Pharmacology, University of Edinburgh. With introduction by Professor 
F. A. E. Crew, Director of the Institute of Animal Genetics, Edinburgh. Second 
edition, 329 pages with 02 illustrations. Blakiston Company, Philadelphia, 1910. 

'The Anatomy of the Female Pelvis. By F. A. Maguire, Honorary Lecturer in 
Anatomy; Honorary Gynaecological Surgeon, Royal Prince Alfred Hospital and 
Prince Henry Hospital in Sydney. Third edition, 102 pages. Illustrated. Angus and 
Robertson, Sydney, Australia, 1940. 

'Williams’ Obstetrics. A Textbook for the Use of Students and Practitioners. By 
Henricus J. Standee, M.D. F A.C.S., Professor of Obstetrics and Gynecology, Cornell 
University Medical College; Obstetrician and Gynecologist-in-Chief, New- York Hos- 
pital and Director of the Lying-in Hospital, New' York City. Eighth Edition. D. 
Appleton-Centuiy Company, inc., New York and London, 1941. 
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past fifteen years. The expansion of this line of thought has made it necessaiy 
for an entire re-writing of the hook which may properly be taken to represent the 
ideas of the American Institute of Family Relations. The book is primarily ad- 
dressed to men. In a highly practical, common-sense manner many points of the' 
various phases of marriage are discussed. To the physician, sociologist, or minister, 
who has contacts including young people seeking information either for premarital' 
education or solution of the problems of marriage, this book is a source of in- 
formation of the highest quality. It is so written that it may be handed safely 
to any man, or indeed to any woman, who is contemplating marriage. 

Philip F. Williams. 

Dr. Corner talks to girls about sex in this small book Attaining Womanhoods 
in clear, understandable and easy language. He has described witliout any sensa- 
tionalism the reproductive cycle in animals and human beings, and the development 
of the girl’s body before maturity, explaining her physical and mental changes 
as she passes through the adolescent period. He then describes and discusses sex 
life in a frank and simple manner and closes the book with a short discussion of 
the venereal diseases. In this day when so many abnormal a.speets of sex life arc 
depicted or suggested by screen and press, it might be well for this book to be 
read by girls even a little .vounger than the group for which Dr. Corner intended it. 

Philip F. Williams. 


Fetus; Newborn; Child 

The scattered and often inaccessible data on the physiology of the fetus arc 
well summarized in this small volume. Physiology of the Fetus, is of 249 pages. 
Among the more notable of the fifteen chapters are those on fetal blood, fetal 
circulation, fetal respiration, the genesis and function of the nervous system, and 
fetal endocrine glands. At the end of each chapter is a list of important references, 
mostly of recent date. The data presented are derived not only from observations 
on human and animal material, but also from the experimental results of many 
current investigator.s, among whom the author has played a leading role. Par- 
ticularly stimulating is the presentation of controversial material, such as the 
discussion of fetal respiration. The evidence on both sides is well presented, and 
the author’s conclusions logically drawn. In addition, suggestions are made re- 
garding the possible course of future investigations. The book is not only an 
addition to the armamentarium of the embryologist, but should fill a great need for 
those specialists interested in the newborn infant and in the early neonatal period. 

L. 21. Heilman. 


The collaboration of .34 authors with Drs. Holt and McIntosh in writing the 
eleventh edition of this classic textbook. Holt’s Diseases of Infancy and Childhood, is 
is an innovation which permits an authoritative revision of the entire work. A 
successful attempt ha.s been made to avoid the variegated stjie of the usual multiple- 
author textbook by the intimate collaboration of the specialists with the present 
editors in the revision of each section. 

The new edition is ISl pages longer than its immediate predecessor. New topics 
discussed include, among others, cystic fibrosis of the pancreas, inclusion blenorrhea, 
petrositis, and regional enteritis. Particularly noteworthy is the increased length 


oAttaininjr tVomanhoort. By George W. Corner, M.D.. Professor of 
University of Rochester School of Medicine. O.r pages, illustrated. Harper A Jsroi. 
ers. New York, 1940. 

“Physioloffv of the Fetii.s. By William Frederick Windle, U'’ofessor of iHc - 
scopic Anatomv, Northwestern University Medical School. 249 pages, illustra - 
W. B. Saunder.s Company. Philadelphia, 1940. 

'"Holt’s Diseases of Iiifaney and Childhood. By tlie late L. of 

.Tolin Howland. Revised by L. Emmett Holt. -Ut. . JbD-. e 

Pediatrics, Johns Hopkins University, etc. and Rustin McIntosh M-B-, 

Professor of Pediatrics. Columbia University, New Aork. etc. E'eventh ecinw , 
fig^ures* 1,421 A.pplGton-Cenlui*y ConipuHj, rsew 4.01k, ItiU. 
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The application of these various methods is clearly described and illustrated and 
should assist in the adequate instruction of married couples in the proper desire 
to space children. The authors regard the control of conception of equal im- 
portance in medicine with the control of infection, pain, and communicable diseases. 

This type of presentation of the subject will do much to advance the control 
of conception to its proper place in the community. 

Philip F. Williams. 

Since contraception is becoming an integral part of everj' maternal health pro- 
gram such a report as this Controlled Fertility: An Evaluation of Clinic Serviceir 
by Kegine K. Stix and Frank W. Notestein is important. The authors have at- 
tempted to show the effects of contraceptive practices on fertility, to evaluate the 
influence of the clinic services, and to consider the place of such a clinic as an 
agency of public health and welfare. The patients of the Birth Control Research 
Bureau in New York have been used in this group studJ^ Some question arises 
as to whether or not this group was a conditioned one, as 96 per cent of them 
had practiced some form of contraception before they attended this clinic. A new 
statistical approach is made to the problem by using pregnancy rates instead of 
case failure ratios. 

Some interesting statements are noted in regard to the difference in birth rates 
in three religious groups. Of the pregnancies occurring in these clinic patients, 
less than 70 per cent ended in live births, w'hile more than 20 per cent were termi- 
nated by illegal abortion. The authors state that this is a very much higher pro- 
portion of pregnancy wastage than in any other group for which there are data 
concerning pregnancy terminations. The authors regard the birth control move- 
ment as a too single-minded limitation of fertility, and are in agreement that the 
decline in national fertilit}' has been primarily due to increased use and effective- 
ness of contraceptives. They state there should be more emphasis on the positive 
aspects of birth control and more consideration of the high value of the new life. 

Philip F. Williams. 

For two centuries Sweden had a rapid population growth. Then suddenly in 
a land of democracy and social advances a sharp decline occurred in the birth 
rate. This was so steep as to cause considerable concern and when brought to 
the attention of the population a Commission on Population in Sweden was ap- 
pointed to study the situation, a situation which is not at all peculiar to any one 
country. This Eeport on the Sex Question, wdiich is largely due to the efforts of 
Professor Gunnar Myrdal and Dr. Andreen-Svedberg, presents a review of the 
situation since 1935. The question has been studied from sex, social, political, 
and hygienic standpoints. 

More than half of the book is devoted to the consideration of the ethical prin- 
ciples and evaluation of contraception. Venereal diseases and sex education are also 
discussed. There can be little doubt that the spread of contraception has had a 
marked influence in the family life of that country but the authors feel that child 
care and family protection are also essential facts in promoting the fertility which 
will be nece.ssary to keep the population of Sweden at even a stationary level. 

Philip F. Williams. 

The second edition of this book Modern Marriage^s bj' Paul Popenoe has taken 
cognizance of the advances of sociology and education for marriage during the 

“Controlled Fertility: An Evaluation of Clinic Serviee. By Regine K. Stix, M.D., 
Research Associate, Milbank Memorial Fund, and Frank W. Notestein, Ph.D., Lec- 
mrer in School of Public Affairs, Princeton University. The Williams & Wilkins 
Company, Baltimore, 1940. 

“Report on the Sex Question. Bv the Swedish Population Commission. Trans- 
lated and edited bv Virginia Clay Hamilton, M.D. Published for the National Com- 
mittee on Maternal Health, Inc. By Williams & Wilkins Company, Baltimore, 1940. 

“Modern Marriage. By Paul Popenoe, General Director, American Institute of 
Family Relations, Los Angeles, Cailf., etc. Second edition, 299 pages. The Mac- 
millan Co., New York, 1940, 
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and legal angles. Dr. Harry Sturgeon Crossen in presenting the surgical problem 
tells why articles are lost and recounts in tabular analyses 250 sponge cases, with 
conditions found from the time of their loss until removal, in some instances the 
latter being as remote as twenty-four years. After giving detailed effects of a 
foreign body in the peritoneal cavity, he discusses the prevention of such accident,s 
and describes what he considers the best and safest procedure, the continuous sponge 
system. Similar problems regarding instruments, drains and other foreign bodies 
lost in the abdomen, as well as foreign bodies left in other operations, are discussed 
in the light of eases reported by unfortunate surgeons. He discusses the differential 
diagnosis, the problems of swallowed objects, x-ray visibility diagnosis, and logical 
methods of treatment. 

In the second half of the book David F. Crossen presents the legal side of such 
situations. Of importance to everyone who opens the abdominal cavity are the 
chapters on theory of defense in sponge eases, and the basis for estimating damage.s 
to the unlucky individual in whose body the foreign substances have been over- 
looked at the time of operation or in drainage. 

There is no doubt that a perusal of this book which states definitely the respon- 
sibilities of the operating surgeon and the decision of jurists based on actual case.s 
will occasion a consideration of methods of preventing such surgical problems. This 
book deserves a place in the libraries of all hospitals and of those surgeons who 
open abdominal cavities. The second, or legal, part of the book should be of great 
value to counsellors and attorneys who are attached to medical organizations or to 
medical defense insurance companies. 

Philip F. Williams. 


Rodney Maingot’s two- volume Abdominal Operations-^ is an important contribu- 
tion to surgery. Every aspect of abdominal surgery, except the genito-urinary and 
the genital tracts, is covered. The introductory chapter deals witli abdominal in- 
cision, its selection, as well as tlie technique. The author scrubs for ten minutes, 
which appears rather long. A very careful discussion of disruption of abdominal 
wounds is given. Four hundred and fifty-eight pages are devoted to the stomach 
and duodenum. Particularly detailed are the indications, tlie choice of operation, 
and the reason for selecting various operations. This is kept up throughout the 
book and adds greatly to its value. The same applies to the careful discussion of 
tlie operative techniques themselves, the dangers to be looked for, and how to avoid 
accidents. In pyoloric stenosis of infants, Maingot advises operation if a tumor is 
palpable. A very detailed pre- and postoperative dietary is to be commended. In 
resection of the stomach, he describes six modifications of Billroth I, and classifies 
Billroth II as anterior and posterior Polya partial gastrectomies. He favors partial 
gastrectomy as the operation of choice for chronic gastric ulcer. On the other 
hand, in acute perforations, simple suture, wdien practicable, is safest. For bleeding 
ulcer, early operation, opening of the stomach, transfixion sutures in the affected 
area are preferred to resection which is advised only in special cases. 

Next come operations on the spleen. A special, short chapter by L. T. Bond on 
sternal puncture is included. For acute pancreatitis, after every diagnostic measure 
has beeu tried, he advises operation in all uncertain cases, and in a majority of 
severe cases seen within the first forty-eight hours. 

Very excellent chapters on the surgery of the gall bladder and bile ducts con- 
clude the first volume. Particular attention is paid to the anomalies of the hepatic 
and cystic arteries. 

Volume II (the paging of the volumes is continuous) deals with the liver, includ- 
ing injuries, abscesses, neoplasms, cysts, and also cirrhosis. The varieties of onien- 
tope.v}' are taken up in detail for the latter condition. In the operation for ap- 
pendicitis, the author is verj- conservative in appendicular conditions seen in the 
later stages. He accepts with reservation a condition of chronic appendicitis. A 
verj' complete description of peritonitis is given, including the treatment hi i 
chemotherapy. For the treatment of inguinal hernia, he completely rejects the use 


=»AbdominaI Operations. By Rodney Maingot. Senior Surgeon to the South Bnd 

General Hospital. London, etc. In two volumes. 1.3S5 pages with 29S illiistra 
D. Appleton-Century Company, New York, 1940. 
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of tlio sections devoted to growth, development, and psychopathologie problems of 
childhood. These changes are in step with modern pediatric teaching which places 
added emphasis on the norms for physical and mental health. The charts of normal 
osseous development are of particular value. The discussions of pathology, usually 
so inadequate in a general text, deserve special commendation. It is to be regretted 
that more adequate sections on such everyday problems as infantile colic and 
cryptorchidism were not substituted for the lengthier chapters dealing, for example, 
with the rare congenital disturbances of ossification. Space has been conserved 
in this edition by the elimination of the 153 separate chapters of the pre^■ious 
volume. This saving has permitted the inclusion of a vastly improved bibliography. 
The type, although smaller than previously, is darker and more easily read. With- 
out reservation it can be said that this book continues to be the best pediatric 
textbook in the field. 

Alfred S. Schwarts. 

The appearance of the fifth edition of Faegre and Anderson’s Child Care and 
Trainingn indicates a continuous and widespread interest in the training of young- 
children, with a consequent demand for information reg-arding development and 
care. This book is a fine source of factual information regarding the gTowth and 
care of the normal child. The present edition has been revised to include what the 
authors regard as new or valuable contributions of recent years to the subject. A 
valuable help for lay parents is the series of well-considered questions at the end 
of each chapter, while for the teacher or physician the chapter bibliography offers 
suggestions for collateral reading or information on specific points. There are few 
families which would not benefit by reading this book. 

Philip F. Williams. 

The fact that this little book. Getting Peady to Be a Mother, has run. into a 
fourth edition is evidence of the avidity of the lay public for good books on health 
education. In revising Miss A''an Blarcom’s book. Miss Corbin has used photogTaphs 
for the entire first chapter, illustrating different events in the life of the pregnant 
woman and the life of the newborn baby in its first few weeks after birth. These 
photographs depict adequate prematernity care. In the following eleven chapters, 
she has discussed in a lively fashion the different things -which a pregnant woman 
should know. These chapters are illustrated with reproductions of plaster models 
of Dr. Dickinson which were displayed by the Maternity Center Association at the 
New York World’s Fair. Throughout the book the expectant mother is urged to 
consult her physician regarding any uncertainties, disputed points, and abnormal 
symptoms. There is an excellent lecture on the care and training of the newborn 
baby and his minor complaints. The book closes with a very philosophical bit of 
advice to the new mother. Each book carries with it a large baby progress chart, 
convenient to file in the pocket of the book so that the mother may have a perma- 
nent record of her baby ’s growth. 

The simple language and the excellent and profuse illustrations make this one 
of the best manuals on the subject. 

Philip F. Willia7ns. 


Miscellaneous 

The bete-noire of the laparotomi.sts. Foreign Bodies Left m the Abdomen, forms 
the subject of this volume in which the problem is handled from both the surgical 

Child Care and Trainin.-r. By Marion L. Faegre. Assistant Professor of Parent 
Education, and John E. Anderson, Director of Institute of Child Welfare, University 
of Minnesota. Fifth edition, revised, 320 pages, illustrated. The University of Min- 
nesota Press, Minneapolis, 1940. 

“Getting Ready to Bo a Jlother. By Carolyn Conant Van Blarconi. Revised by 
Hazel Corbin, General Director of Maternity Center Association. Fourth edition, 
190 pages. Illustrated. The Macmillan Company, New York, 1940. 

“Foreign Bodies Reft in the Abdomen. The Surgical Problems and Legal Prob- 
lems. By Harry Sturgeon Crossen, M.C., School of Medicine, Washingtqn University, 
and David Frederic Crossen, LL.B., School of Law, Washington University. St. I^uis. 
With 212 illustrations, including 4 color plates, 702 pages. The C. V. Mosby Com- 
pany, St. Louis, 1940. 
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of New York, Paris Radium Institute with tlie technique used in the Mount Vernon 
Hospital in England. There is ample discussion of pre- and post-operative roentgen 
radiation not only here, but in an excellent section devoted to malignant diseases of 
the ovary. He states that in postoperative roentgen radiation in malignant disease 
of the ovarjq using multiple ports of entry, treatment in four to five weeks, up to 
6,000 r. to the pelvis, can be given without marked ill effects, and with only mild 
skin reactions. 

This book is an outstanding contribution to the subject, both as a reference 
volume and as a practical manual for clinicians, radiologists, and pathologists. 
It should find a place in the libraries of all oncologists and hospitals. The book 
is profusely illustrated, with many color plates, and has extensive chapter bibliog- 
raphies. It is an excellent example of the bookmaker's art. 

Philip F. Williams. 

Sex in Development^- is a study of the growth and development of the emo- 
tional and sexual aspects of personality togetlier with physiologic, anatomic, and 
medical information on a group of 153 normal women and 142 female psychiatric 
patients. 

The work is tliat of a considerable number of investigators, edited by Dr. Carney 
Landis. The authors are well aware that they' “have attempted to be objective 
in dealing with data based on emotionality^ and feeling concerning which it is 
difiicult to be objective.’’ Their attitude in this study has been that of empirical 
scientists without any attempt to prove or disprove any theory or to set up their 
own theories or hypothesis. Their work has been the synthesis of biographic sketches 
based on a controlled intermew (in contradistinction to the uncontrolled psycho- 
analytic approach); marriage inventory; general information inventory; physical 
examination; vocation interest blank for women; roentgenologic studies of the 
pelvis; and psychiatric case history. They are well aware that the experimental 
psychologist will object to findings acceptable to the analyst, and vice versa. 

Whether one is in agreement or disagreement with the technique used, no one 
can say that the approach has not been careful, thorough, and unbiased. The re- 
sults, as the authors themselves realize, are not final and will be acceptable or un- 
acceptable, depending upon the bias of the reader. They find that psychosexuality 
has its origin long before puberty. They likewise find that sexual aggression 
before puberty may be followed by' homoerotic trends in adult life. They empha- 
size that the “most important’’ problem which the girl faces in adolescence is 
that of freeing herself from her family ties. Approximately one-sixth of the group 
was markedly narcissistic, about one-fourth showed some degree of masculine pro- 
test. In the abnormal group, extreme narcissism was associated with an obsessive 
interest in sex. They agree that surprisingly few anatomic or physiologic differ- 
ences were noted between normal women and women suffering from functional 
mental disorders. In the psychotic groups, hy'poplastic body form was more often 
noted. In normal women, 47 per cent of poor marital sex adjustment occurred 
in the group having anthropoid pelves and in only^ 10 per cent of the gynccoid 
ty^e. They' conclude that normality' can and does exist over a much wider range 
of developmental variation than has been thought. This interesting monograph 
concludes with all of the information forms used and with a tabulation of the 
data. It can and should be read with interest by all to whom this problem is of 
importance, irrespective of the reaction which it may produce. 

F. T. Irani:. 


This research study'. Physiology of Micturition,^^ by Langwortliy, Kolb and 
Lewis should be of special interest to the gynecologist, for to him the primary 

=:sex in Development. Edited by Carney Landis. Associate Professor of 
Columbia University; Principal Research Psychologist. Psychiatric Institute ana no 
pital. 329 pages. Paul B. Hoeber, Inc., New York. 1940. ^ 

=3Physiologv of Micturition. By Orthello R. Langworthy, Lawrence Uro- 

Lloyd G. Lewis. Sub-Department of Neurologj-, and James Buchanan Braoj u ^ 
logical Institute of Johns Hopkins University. -3- pages, illustrated. 

Wilkins Company, Baltimore, 1940. 
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of injections as a method of cure. All of the operations for hernia are described 
most adequately. More than two hundred pages are devoted to intestinal surgery 
which is covered minutely. The chapter on regional enteritis is excellent. 

This book is one of the most detailed, clearly conceived and carried-out descrip- 
tions of abdominal surgery that has been published. It bespeaks an unusually large 
experience although the author quotes practically none of his own statistics. How- 
ever, he does not hesitate to express a preference for certain tjqjes of treatment or 
operations. The illustrations, 298 in number, with several colored plates addition- 
ally, are of a high degree of excellence. The majority are halftones, beautifully 
executed but somewhat dark in tone. Individual figures, numbered as a single 
illustration, contain from five to ten steps, and consequently the actual number of 
illustrations which illuminate, are four or five times the number indicated. A con- 
siderable number of line drawings and excellent reproductions of radiograms are 
included. The world’s literature is amply and accurately represented, the actual 
reference being given in brackets in the text. Consequently it is a pity that the 
publishers did not include an authors’ index. 

All in all, this treatise impresses me most favorably as a book of reference for 
description of the diseases dealt with, as well as a very valuable guide for surgeons, 
both for the minute descriptions in the text as well as the accompanying illustra- 
tions. 

S. T. Franl-. 

This imposing volume of 1,280 pages on Malignant Disease and Its Treatment 
hy Fadiumsi bj^ Cade is divided into three parts: The first part discusses the 
physics of radiation. The three chapters on teletherapy, dosimetry, and the meas- 
urement of radium plaques have been written by contributors who are outstanding 
in their interpretation of these considerations. 

The second part of the book describes the biologic effect of radiation, and the 
various factors which influence radiosensitivity, such as embryologic development, 
variety of the type of cell, environment of the tumor and such physical facts as 
time, intensity, and previous irradiation are explained. The author discusses the 
various possible mechanisms in the mode of action of radium, not only describing 
the effect it has on physiologic activities of the tissues but subdivides the material 
to discuss excitation, inhibition, and destruction. Two chapters contrast the effect 
of this therapeutic agent on normal and malignant tissues; the latter chapter is 
amply illustrated, particularly, in regard to carcinoma of the cervix to show the 
time variations and effects of radium. A very practical chapter on dangers of 
radium not only includes measures to prevent damage to normal tissues, but also 
brings out the possibility of carcinogenesis as in skin cancer from radium derma- 
titis, and the necessary care to be exercised by hospital authorities in the handling 
of this element. 

The third part of the book reflects the clinical experiences of the author with 
an enormous volume of malignant disease which has passed through his hands in 
the Westminster Hospital and Mount Vernon Hospital in England, as well as liis 
experiences in the Radium Institute. In the opening chapter of this third part 
of the book, the author discusses the limitations of surgery and the value of and 
principles underlying radium treatment of cancer. He then proceeds to the de- 
tailed review of malignant disease of the various body systems, describing and 
discussing in a very clear, logical manner the life history of various systemic 
malignancies, their clinical grading, diagnosis, choice of method of treatment and 
technique which he and others have used, and the results of treatment in his hands, 
as well as in other medical centers. Of particular interest to the gynecologist 
should be the section of approximately eighty pages devoted to malignant disease 
of the uterus and other structures of the reproductive canal. The outstanding 
■work on this subject by American gynecologists is reflected in a very large number 
of references to American literature on the subject of carcinoma of the cervix. 
He contrasts the technique of the Stockholm Badiumhemmet, Memorial Hospital 

■'Malignant Disease and Its Treatment by Kadlum. By Stanford Cade, F.R.C.S., 
burgeon, Westminster Hospital, etc. 1,280 pages, G23 illustrations, many in color, 
w illiams and Wilkins Company, Baltimore, 1940. 
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tance. The chapters devoted to sulfanilamide and related sulfamide drugs are ex- 
cellent, clear, and concise as is the entire text of the book. In the 73 pages devoted 
to the endocrines, a large amount of information, a lucid, comprehensive summary 
and an unbiased presentation are given. 

Each chapter contains the essential historical, chemical, and physiologic basis 
in addition to the detailed presentation of the pharmacology, frequently illustrated 
by fundamental experiments. The therapy throughout is sound and conservative. 
The chapter bibliographies are short but comprehensive. A short chapter on pre- 
scription writing concludes the volume. In spite of the huge amount of data, the 
text is clear, readable, interesting and not in any way ponderous. This is a very 
valuable contribution with wide appeal and utility. 

B. T. Frank. 

This Cyclopedic Medical Dictionary^c really is an entirely new publication and 
not merely a revision of Taber’s previously published Digest of Medical Terms. 
It contains 1,500 pages of dictionaiy material nith between 50,000 and 60,000 
words. There are included several new features, not found in other medical dic- 
tionaries, as e.g., 16 pages, entitled “The Interpreter,” of questions and terms 
applying chiefly to diagnosis which are given in the following five languages; 
English, Erench, German, Italian, and Spanish. 

Taking its place somewhere between the large standard medical dictionary and 
the small, concise book prepared for nurses, Taber’s dictionary should prove useful 
to physicians and medical students as well as to nurses. 

Evgo Ehrenfest. 

The rapid increase in new drugs offered on the market and far-reaching changes 
in endocrinologic and biologic methods of treatment have created a definite de- 
mand for a thoroughly revised and enlarged edition of the Modern Drug Encyclo- 
pedia.^r Except for the official publication containing only' those pharmaceutic 
products approved of by the Council on Pharmacy of the A. M. A., there is no 
other competent and complete source available but this Encyclopedia for authori- 
tative information in regard to chemical constitution, action, uses, dosage, advantages 
or objectionable by effects of the many drugs, widely used, for oral, hypodermic, 
intramuscular, intravenous, vaginal and rectal application. The convenient arrange- 
ment of this immense amount of useful information has been only slightly changed 
in the new edition. Physician, dentist, pharmacist, and medical student, as well, 
wall find this volume most useful in their work. 

Eugo Ehrenfest. 


With the aid of nine collaborators, each a recognized authority in a special field 
of physiology, Bard presents Macleod’s famous work on Physiology in Modern 
Medicine 28 in a largely rewritten ninth edition. Although several new chapters 
have been added, others have been combined; therefore the total number has not 
been increased. 

This volume necessarily contains much information of interest and practical 
importance to obstetricians and gynecologists. In particular we may refer to 
chapters dealing respectively with the hypophysis, the ovary, and endocrine factors 
in reproduction (menstruation, pregnancy, lactation, menopause, and sterility). As 
in previous editions the bibliography of each of the major sections is placed at 
the end of the volume. The index has been enlarged. 

Eugo Ehrenfest. 


:8Taber>s Cyclopedic Medical Dictionary. By Clarence ‘'YUbur Taber, and Asso- 
ciates. Illustrated. P. A. Davis Company, Philadelphia. 1910. 

siModem Drujr Encyclopedia. Therapeutic Guide. By Jacob Gutrnan, M-D-. 
Phar D. F.A.C F. Director, Brooklyn Diagnostic Institute, etc. Second edition, 1,011 
pages. Published by New Modern Drugs, New York City, 1911. 

“Macleod’s Physiology in Modern Medicine. Edit^ by Philip 25(i 

Physiologj', Johns Hopkins School of Medicine. Ninth edition, 3S( figures, i,.ou 
pages. The C. V. Mosby Company, St. Louis, 1911. 



BOOK REVIEWS 


177 


symptoms of disturbances of micturition are presented so frequently. This experi- 
mental and clinical study concerns the innervation of this smooth muscle cavity. 
The relation of the physiology of the bladder to lesions of the peripheral nerves, 
spinal cord, and brain has been investigated, discussed, and summarized. The 
authors point out that from their studies it seems apparent that changes occur 
in the bladder of pregnant women similar to those which have been observed in 
the ureter in pregnancy. They conclude that the increased volume of the bladder 
in pregnancy is dependent upon the action of progestin. The influence of various 
analgesic and anesthetic agents on micturition is discussed. The section on clinical 
diagnosis lists illustrative cases in which disturbance has been caused by lesions 
of the central nervous system and various neurologic diseases. 

Philip F. JVilliam.t. 

When, in his introduction, an author states that his book as it appears in print 
is not to his entire satisfaction and when further he invites constructive criticism, 
he at once disarms the critic and one must read his book in the light of his modesty. 
However no apologies are needed by an author who possesses the scholarship shown 
in this book, Bacillai-y and Picletlsial Infections.^* 

Dr. Holmes tells us that liere lie ha.s presented a book for medical students, 
setting forth the subject matter as he would wish it given to the student. The 
hook covers only a limited portion of the field of the communicable diseases (not 
touching upon the diseases caused bj' viruses or by the pathogenic cocci). It runs 
to {)30 pages of text. It contains the subject matter covered in one quarter of 
the course in didactic medicine at Korthwestorn Univer.sity Medical School. It 
may be questioned whether the medical student can actually digest the material 
presented within this volume, in view of the impact of other fields which compete 
for his attention and must be mastered. If the student absorbs only half of the 
material, he will be a well-educated physician. However, if we look upon the 
book of Dr. Holmes as a contribution to the field of medical literature rather than 
purely as a textbook, we can have little to criticize. 

The majority of the diseases discussed are approached historically. The history 
of the occurrence of the disease, the names, and the pertinent contributions of 
those who in the pa.st Avrote about the condition serve as fascinating introductions; 
therefore Avhen the etiology, symptomatology, treatment, etc., are discussed, the 
disease already has a familiar aspect; and there are many points that offer possi- 
bilities for association. The usual formal presentation is not slighted and has 
greater interest coming as it does as a sequence to the introductory discussion. 

There are interest and stimulation to be obtained in reading the pages of this 
book. There is evidence of wide knowledge and long and painstaking study by the 
author without pedantic presentation. 

Moyer S. Fleisher. 

Goodman and Gilman’s The Pharmacological Basis of Therapeutics'^^ is, in the 
best sense of the word, a textbook of pharmacology, toxicology, and therapeutics. 
Its content is far too encyclopedic to permit of detailed review ; its scope embraces 
anatomy and chemistry also. The book is designed for physicians and students; 
its appeal, hoAvever, should include investigators in all branches of science. 

The arrangement is admirable — central nervous depressants and stimulants, local 
anesthetics, drugs acting on autonomic effector cells, cardiovascular drugs, etc.; 
drugs acting locally on the skin and mucous membranes; antiseptics, disinfectants 
and drugs used in chemotherapj^ of infectious diseases, drugs of endocrine origin 
and the vitamins are sections here selected for comment because of their impor- 

=*BaclUary and Rickettsial Infections. Acute and Chronie. By William H. Holmes, 
Professor of Medicine, Northwestern University Medical School, Chicago, etc. GTG 
pages. The Macmillan Company, New York, 1940. 

“The Pharmacological Basis of Therapeutics. By Louis Goodman, M.A., M.D.-, As- 
sistant Professor of Pharmacologj’ and Toxicology, Yale University, School of jMedi- 
cine, and Alfred Gilman. Ph.D., Assistant Professor of Pharmacology and Toxicology, 
Yale University, School of Medicine. 126 figures, 1,383 pages. The Macmillan Com- 
pany, New York, 1941. 
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Sammartino32 practices dilatation of the sphincter ani witli one, two, or more 
fingers preliminary to abdominal palpation in inflammatory and other acute and 
chronic conditions of the abdomen. By this measure he claims to facilitate locali- 
zation and diagnosis. His claims are based on the study of 400 cases of various 
abdominal diseases. 

Ti. T. Franl;. 

The third series of Surgical Monographs by Branco Ribeirosa deals with diver.se 
surgical subjects. Of interest to our readers are a report on appendicitis during 
pregnancy (report of one case, considerable statistical literature). Also a report 
of large uterine myoma (weight 13 kg.). 

Ji. T. Franl;. 

Zuckermann in his Surgical Treatment of Gonstigation^^ appears to be a dis- 
ciple of Lane. He concedes that tlie majority of patients should be treated by 
hygienic, dietetic, physiotherapeutic, and drug measures. Surgery should be limited 
to persistent, rebellious forms in which the radiographs show marked retardation 
of the fecal column and to patients in whom toxemia and pain are manifest. Such 
measures as colopexy, various entero- and coloanastomoses are described most sketch- 
ily. His main theme, however, is abdominal ganglionectomy which he depicts in 
detail. The literature from 1923 to 193() is given in abstracts. The histories of 
twentj' patients on whom various types of ganglionectomies were performed b}’ the 
author, form the main text. 

F. T. Frank. 


1 ) '• 


"Cirugia de la Constipation. Par o 30 g,abados. Mex- 

patologia quirurgica cle^lp. faculdad de medicma de Mexico. Lon B 

ico. 1939. ' ‘ 
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L. Emmett Eolt, Pioneer of a Children’s Century^^ was both an idealist and 
a man of action. In this delightfully written story of his life by Mr. Dutfus and 
Dr. Holt, Jr., one learns of Holt’s decision to study medicine, his various experi- 
ences in anatomy, surgery, and general practice until he ended up in his final choice 
of children’s diseases. Hrom that point on there was hardly a step in the develop- 
ment of American pediatrics in which he did not take an active part — the establish- 
ment of the Babies Hospital; publication of his two books, one for the laity and 
one for the physician, both best sellers; his influence in helping to establish the 
Rockefeller Institute; his association with the Milk Situation; all are beautifully 
described. His contacts -with laboratory, research, literature, national problems, 
post-war situations in Europe, and medical organizations show what a tremendous 
vitality this man possessed. Letters which he wrote from China just before his 
death reveal that his intense interest in the problems of children kept up until 
the last minute. This is a fine example of medical biography. 

Philip F. Williams. 

In the evening of a long and useful life. Dr. Wolf recounts his early days in 
Germany and his practice in Kansas City in a most interesting medical biography 
entitled A Family Doctor’s Notehook.io The recollections of a man who at seventy- 
five years looks back over some fifty years of practice and thirty-five years of teach- 
ing not only makes an interesting history of the practice of medicine in the United 
States, but gives many personal opinions of the social trend in the present and 
past decades. Dr. Wolf has well described the place of the physician in relation to 
the patient, his brother physician and civic activities. Among his philosophic essays 
on present-day topics are two interesting chapters on the high cost of doctoring 
and medical economics in which Dr. Wolf very ably pleads the case for the phy- 
sician. He closes the book with a chapter which reflects pride in the past accom- 
plishments of the medical profession while looking forward to greater discoveries 
of future days. These observations and essays merit wide reading by physician 
and layman. 

Philip F. Williams. 

Dr. Minnitt has taken over the revision of this book Boss and Fairlie’s Hand- 
hook of Anaesthetics^^ upon the deaths of the former authors. Much of the ma- 
terial in this fifth edition is stated to have been re-written, while three additional 
chapters have been added. The first one is on “Cyclopropane and Closed Circuit 
CO, Absorption Anaesthesia. ’ ’ The second new chapter is devoted to the ‘ ‘ Thera- 
peutic Use of Oxygen, Helium, and Carbon Dioxide’’ and in this chapter, par- 
ticularly, there occurs the discussion of treatment of postoperative complications 
by these agents, as well as the use of oxygen tents. 

In discussing anesthesia in obstetrics. Dr. Minnitt recounts his personal experiences 
with chloroform, which is not largely used in the United States. He gives an 
excellent recapitulation of various methods for producing amnesia and analgesia 
during labor, and describes an apparatus for the use of gas analgesia in the home 
labors. He advocates a wider employment of local anesthesia for cesarean section, 
and the avoidance of chloroform for the major vaginal operations. This compact 
presentation of the subject should be a useful guide to students and practitioners 
of anesthesia. 

Philip F. Williams. 

’"ti. Emmett Holt, Pioneer of Children’s Century. By R. L. D.uffus and B. Em- 
mett Holt, Jr. Foreword by Edwards A. Park. Professor of Pediatrics. Johns Hop- 
kins University. Illustrated. 295 pages. D. Appleton-Century Company. New York. 
1910. 

’“A Family Doetor’s Notebook. By I. J. Wolf, M.D., Professor of Medicine. Emerit. 
University of Kansas School of Medicine. Fortuny’s, New York City, 1941. 

’’Handbook of Anaesthetics. Revised by R. J. Minnitt, M.D., Lecturer In Anaes- 
mesia. University of Liverpool, etc. With chapters on local and spinal anaesthesia 
by W. Quarry Wood, M.D., Surgeon, Edinburgh Royal InfirmaiT- Fifth edition, 
103 illustrations, 364 pages. Williams and Wilkins Company, Baltimore, 1940. 
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Cesarean Section 

Heard, Kenneth M.: Anesthesia in Cesarean Section, Surg., Gvnec. & Obst 70- 

657, 1940. 

In the literature on cesarean section, very little mention is made of the 
anesthetic and even less of its effect upon the respirations of the infant. When 
artificial respiration is needed or pneumonia follows initial respirator 3 ' difScultieF, it 
is too often dismissed as due to toxemia or other ill health in the mother. In 
reality, the type of anesthetic used for the operation plays a verj"^ definite part in the 
babj’'s start in life. No form of anesthesia nor method of resuscitation will save a 
baby with .a very marked defect of brain or heart. It is doomed bj’' congenital defects 
for Tvliieh there is no remedj-. Many others, however, fail to survive the first few 
hours because their respiratory mechanism is unable to function properly, due to de- 
pression bj' an anesthetic or sedative. It is impossible to anesthetize or sedate the 
mother by inhalation or narcotics without anesthetizing the fetus, Tlie drug is ab- 
sorbed at the time when the fetal respiratorj' and cardiac centers are at their lowest 
ebb, following prolonged labor or damage secondarj- to maternal ill health. Most 
babies, particularly if the operation is at the time of election, will withstand thi.s 
terminal depression and breathe spontaneously. The occasional one, however, is 
unable to cope witli tlie depressing effect of the anesthetic and breathes only after 
resuscitation. Too often the respirations remain unsatisfactory, and atelectasis leads 
to pneumonia or death. Since it is impossible to predict in advance the exact state 
of the respiratory S3'stem, safety demands the use of the anesthetic whicli will add 
least strain to the already overburdened fetus. The anesthesia in question in tliis 
series proved to be spinal with straight cyclopropane-ox 3 -gen, or nitrous oxide- 
oxygen without ether a close second. Ether is definitely contraindicated, particularly 
after a lieav'y sedative. 

WIr.uIA^t C. Hen.ske. 


Symephias, M.: Spinal Anesthesia 'With Percain and Cesarean Section, Kev. 

fran^. de gynec. et d'obst. 34; 162, 1939. 

During the past three years, 67 cesarean sections were performed at the Stras- 
bourg Clinic under spinal anesthesia with percaine and 19 additional cesareans were 
done under ether anesthesia. Synephias compares the three forms of anesthesia used 
for cesarean section, namel 3 ', general, local, and spin.al. 

Among the general anesthetics used are ether, evipan, and gas. Ether is to.\-ic, 
it produces disagreeable postoperative effects, and it may be harmful to the child- 
Evipan has resulted in many accidental deaths. Thus, Menegaux reported 22 deatlis 
and Synephias collected six serious accidents and 20 deaths during short operations 
performed under evipan. Danger to the fetus is not excluded because of the per- 
meability of the placenta to the barbiturates. 

Gas in the form of nitrous oxide, ethylene, and cyclopropane is a distinct advance 
in general anesthesia, because in over 4,000,000 gas anesthesias there has not been 
a single death. However, gas anesthesia requires cumbersome and expensive ap 
paratus and the services of a special anesthetist. Furthermore, they arc explo-i 
and they have a bad effect on the contractility of the uterus. 
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SOUTH ATLANTIC ASSOCIATION OF OBSTETRICIANS AND 

GYNECOLOGISTS 

THISD ANNUAL MEETING, JACKSONVILLE, FLA. 
FEBEUAET 7 AND 8, 1941 

The following papers were presented: 

* Placenta Bilohata. Drs. Richard Torpin, Augusta, Ga., and B. F. Hart, Winter 
Park, Fla. (For original article, see page 38.) 

Sterilization in the Puerperium. Drs. W. N. Thornton, Jr., and T. J. Williams, 
Universitj', Va. (For original article, see page 54.) 

Benjamin Bush, Obstetrician. Dr. M. Pierce Rucker (President ’s Address) 
Richmond, Va. 

Placenta in Late Toxemia of Pregnancy. Dr. R. A. Bartholomew, Atlanta, Ga. 
Acute Polyhydramnios. Dr. J. D. Parker, Greenville, S. C. 

Acute Appendicitis in Pregnancy. Dr. C. D. Hoifman, Orlando, Fla. 

The Excretion of Estrogenic and Androgenic Substances hy Intra-Human Pri- 
mates. Dr. William C. Young, New Haven, Conn. 

The Bole of the Maternity Home in Treating the Low Income Group. Dr. 
J. M. Hoffman, Pensacola, Fla. 

Supravaginal and Total Hysterectomy. Dr. Richard L. Pearse, Durham, N. C. 
(For original article, see page 22.) 

A Study of 150 Consecutive Cases of Ectopic Pregnancy. Dr. H. H. Ware, 
Jr., and W. C. Winn, Richmond, Va. (For original article, see page 33.) 

Oral Progestin (Anhydro-Hydroxy-Progesterone) in the Treatment of Dysmenor- 
rhea. R. B. Greenblatt, E. McCall, and E. Torpin, Augusta, Ga. (For original 
article, see page 50.) 

The guest speakers were Dr. John Rock, Boston, hlass. ; Dr. William C. Young, 
New Haven, Conn.; and Dr. N. J. Eastman, Baltimore, Md. 
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Weaver, E. T.: Changing Conditions for Cesarean Section, Canad. M. A. J. 40 : 

2o9^ 1939. 

A review of the literature reveals a wide variation in the incidence of cesarean 
section with a definite tendency toward an increase. In some areas, 3.3 per cent of 
maternal deaths have occurred following cesarean section delivery. In 4,694 case.s 
collected from the literature, the indications for operation were as follows: cephalo- 
pelvic disproportion, 44.6 per cent; previous section, 15.2 per cent; placenta previa, 
0.6 per cent; accidental hemorrhage, 2.9 per cent; late toxemias, 9.1 per cent; 
cardiac disease, 3.9 per cent; and miscellaneous, 12.0 per cent. 

A discussion of these indications shows that there are considerable differences 
of opinion among various authors. Weaver believes that cesarean section must be 
looked upon as the most dangerous of all abdominopelvic operations and that the 
nursing and medical professions and the public must realize that abdominal delivery 
is not the solution for every obstetric problem. 

Carl P. Huber. 

Howkins, John: Pelvimetry and the True Conjugate, Brit. M. J. 1: 278, 1938. 

The author feels that cesarean sections are recommended, too often, on the 
basis of the often erroneous conclusion that, if tlie saci'al promontory can be felt 
per vaginam, the patient has a contracted pelvis. He explains that three factors 
have to be taken into account, namely, fir.st, the length of the true conjugate; second, 
the effective length of the examining finger; and, third, the rigidity of the vaginal 
introitus, which depends largely upon the cooperative relaxation of the patient and 
on her parity. 

He concludes that clinical measurement of the true conjugate can be done in 
normally sized pelves when good cooperation is obtained and the examiner has 
had practice and is skillful. He also points out that when the diameter is truth- 
fully obtained it is open to considerable error in addition to that due to the par- 
ticular anatomy of a given patient, such as the deptli and inclination of the sympliysis. 

F. L. Adair and John A. Haugen. 

Johnston, H. W.: The Termination of Pregnancy Before the Period of Viability 

by Abdominal Hysterotomy Through the Lower Uterine Segment, Canad. M. 

A. J. 43: 552, 1940. 

The premature termination of pregnancy after the third month by abdominal 
hj^sterotomj^ through the lower uterine .segment is described. The author prefers 
this procedure because the incision is covered by the peritoneum of the bladder 
flap and adhesions which nia}' follow the usual high incision are prevented. The 
uterine incision maj^ be made either longitudinally or transverseljL 

Carl P. Hubei:. 


Anderodias, J., and Pery, G.: The Indications for Low Cesarean Section in 
Amniotic Infections, Eev. frang. de gynec. et d’obst. 34: 1, 1939. 


The purpose of this paper is to show that the low cervical cesarean sec ion 
maj^ be performed in cases which formerl 3 ' would have been .subjected to mu 1 
operations. Among 85 instances there were five fatal cases where the mem J* 

ruptured some time before the operation (6, 8, 8, 46, and 48 hours, lespecu . 
The longer the bag of waters was ruptured the greater the risk of the operation. 

In cases of definite amniotic infection, the authors emplo}’ the lou opera ion 
they sew the abdominal wall in one laj'er instead of three. Thev c aim ^ 
measure to avoid dead spaces which would be filled by hematomas u uc 1 , 

infected and produce abscesses of the abdominal ivall. Among lo patients op 


upon in this waj', there were no failures. „ 

Among the 83 women operated upon while they had a temperature above oi.a 

there were 5 deaths (5.8 per cent). The causes of death Ifggjgfl 

peritonitis, cellulitis of the broad Ugament and myocarditis. Infections man 
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Local anesthesia is excellent and innocuous, but it ig painful when used in women 
who are ha\dng violent uterine contractions. It is practically useless in cases of 
cesarean section where the uterus is exteriorized. 

Spinal anesthesia is simple, it has a favorable action on uterine contractions and 
therefore diminishes bleeding, it permits easy exteriorization of the uterus and has 
no harmful effect on the child. However, it maj' be dangerous, because spinal anes- 
thesia increases in risk the nearer a pregnant woman is to term. 


J. P. Greenhill. 

Feldweg, P.; The Position of Cesarean Section in Obstetrics, Zentralbl. f. Gynak. 

63: 1511, 1930. 

The cesarean section results for the last five years in the author’s clinic are 
studied and reported. There were 205 sections and about 3,300 deliveries from below, 
with no maternal section deaths but with 8 fetal deaths. These results are then com- 
pared with those of deliverj' from below. When other than spontaneous deliverj' 
occurred, but where delivery was accomplished from below, there was a maternal 
mortality of 1.32 per cent, comparable to the expected mortalitj’ of cesarean section. 
A brief summary of the histories of the patients who died after delivery from 
below leaves no doubt but that cesarean section was either not indicated or would 
not have changed the outcome. The author concludes that, as it is applied in his 
clinic, an extension of the indications for section from the standpoint of the wel- 
fare of the mother is not justified. 

He then examines the fetal mortality. Spontaneous delivery, operative delivery 
from below, and section carried 2.9 per cent, 13.9 per cent, and 3.8 per cent fetal 
mortality, respectively. The cesarean section mortality is weighted with several mis- 
taken diagnoses (fetal abnormality, unrecognized prematurity, etc.) which lead 
him to believe that this can be reduced. He concludes that some extension of 
cesarean section on the basis of fetal welfare is justified, particularly in view of 
the ver}' low maternal mortality of the operation. Against tlus, he places what he 
believes to be a lowered fertility rate in patients upon whom section has been done. 

The indications for section are those generally accepted so far as can be de- 
termined from the brief statements. Two of these will not find acceptance however. 
Eclampsia and previous section accounted for more than 50 of the reported opera- 
tions. No section is done after a vaginal examination of any sort and whether 
done in his own clinic or elsewhere. All of his sections are done under local anes- 
thesia, and he makes a strong plea for tliis procedure. A transverse uterine incision 
is made without elevating the bladder. 

As in all German clinics, the author has given much consideration to the problem 
of embolism. It will perhaps be a shock to most physicians in this country to read 
that the patient is made to get up from the operating table and walk. Every day 
thereafter the patient is gotten up and walks. No bad results have been seen 
(Pfannenstiel’s incision of the abdominal wall is used), and there were no embolus 
deaths in the series. 

In conclusion, the author lays down five rules which are the most important 
factors in cesarean section results. These are worth repeating. 

1. Exclusion of all infected patients, as well as those who have had vaginal opera- 
tions or vaginal examinations (presumably during labor). 

2. Avoidance of all alkaloids (before delivery of the child) and all anesthetic 
agents which have a central effect. 

3. The use of only local anesthesia. 

4. Transverse incision of the abdominal wall and curved transverse incision of the 
uterus. 

5. Get the patient up and about from the operating table and every day there- 
after. 

Some of the statements will not find general agreement in this country, but the 
paper gives one the impression of a clear-headed presentation of the problem and 
will repay reading in the original. 


J. L. McKelvey. 
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exteriorization; the intestines are not in contact with the field of operation 
and the operation may be performed by any physician who can do surgery. 

J. P. Greenhill. 

Fuchs, H.; Labor After Cesarean Section, Particularly After the Arc Incision in 
the Isthmus, Zentralbl. f. Gynak. 61: 2578, 1937. 

In the 245 cases of low cesarean section performed, the maternal mortality was 
1.6 per cent. In this group 46 rvomen were subsequently delivered by cesarean sec- 
tion, but 19 had vaginal deliveries. There was no mortality in this group. At the 
time of the repeated cesarean operation, the scar was carefully examined. In 33 
cases no scar was visible, in 10 there was a slight thinning of the scar area, and in 3 
cases there was a pathologic thinning. In 5 eases pieces of tissue were removed for 
microscopic examination. The author believes that the danger of rupture of the 
uterus after the low operation is considerably less than after the classic operation. 
Nevertheless even women who have cervical operations must be earefully watched 
in subsequent labors because the sear may thin out and rupture subperitoneally. 

The author recommends that in all subsequent cesarean sections, the operator 
should carefully inspect the area of the previous scar and correlate it with the stage 
of labor. He should also remove a piece of tissue for histologic study. The only 
investigation reported of the histologic study of uterine scars after cervical cesarean 
sections is that of Greenhill and Bloom. More such studies are needed. The author 
also suggests that in cases of vaginal delivery after cesarean section, the physician 
should examine the isthmus of the uterus. 

J. P. Greenhill. 

Kepetti, Mario: Strength of the Uterine Scar Following Cesarean Section, Folia 
demograph.-gynaec. 37: 159, 1940. 

The author describes a case of spontaneous rupture of the uterus in the beginning 
of labor in a woman who had had two previous cesarean sections. One was of the 
fundal type and the other in the lower segment. The rupture occurred in the first 
fundal incision where the placenta had attached. The writer discusses the fre- 
quency, etiology, pathogenesis, and pathology of rupture of the uterus following 
previous cesarean section. In general, authors prefer the lower segment incision. 
In conclusion, it is the writer ’s opinion that even in the absence of any sign of ab- 
normality in the puerperium, whether the incision was fundal or segmental, one 
cannot prognosticate as to whether the scar w'ill hold or not. 

Mario A. Castallo. 

Nicoletti, Guido: The Fate of the Cesarean Section Scar, Eassegna d’ostet. e 
ginec. 48: 165, 1939. 

The author describes the histology of a uterine scar one year after cesarean sec- 
tion. At this time the uterus was removed with the adnexa because of ovarian 
malignancy. 

The author states that the uterine wounds of cesarean sections heal only hj 
secondary intention. The best prophylaxis to good uterine scar formation is de 
pendent upon the accuracy of the anatomic reconstruction of the uterine wound. 
A poorly reconstructed uterine wound in the fundal region will logically be more 
liable to rupture from the less well-formed scar. 

Clair E. Folsome. 


Bickards, C. E. B.: Uterine Bupture Following Caesarean Section, Brit. M. J. 1: 

1359, 1938. 

Eupture of the uterus following a previous cesarean section may occur during 
pregnancy or during labor, especially if the latter is obstructed. I le au i r 
classifies such ruptures into five groups, and furnishes case histories and cUaracte - 
istics of each group. 
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themselves after operation in 22 cases and consisted of the following: unilateral 
phlebitis (6), bilateral phlebitis (2), abscess of abdominal wall (6), pulmonary 
complications (5), and endometritis (3). The total fetal mortality was 7 per cent.* 
During the last ten years, the total number of cesarean sections performed was 
280. There were 9 maternal deaths, an incidence of 3.2 per cent. 

J. P. Greekhill. 

Lorier, V. L.: My Experience With the Cesarean Operation, Rev. franq. de gynec. 
et d’obst. 34; 285, 1939. 

This paper is based on 277 cesarean sections performed in the author’s clinic. 
Of this number 11 were classic cesarean sections and 166 were cervical operations. 
Among the classic cesarean eases the death rate was 9 per cent; whereas in the 
cervical group it was only 3.6 per cent. In the group of classic operations, the 
maternal mortality was 3.9 per cent for the patients with intact membranes, but 
it was 16 per cent for those with ruptured membranes. In the low cervical group, 
the figures were 5.1 and 5.7 per cent, respectively. The fetal death rate for the 
classic sections was 5.4 per cent and for the !ow operations it was 4.8 per cent. 
The author believes that the low cervical operation is the one of choice. 

J. P. Greenhill. 

Courtois, J., and Bouchacourt, C.: Concerning 158 Low Cesarean Sections. Indi- 
cations and Results, and Opportune Time for Operating, Rev. franc, de g-smec. et 
d’obst. 33: 790, 1938. 

In a series of 205 cesarean sections performed by Courtois and Bouchacourt, 
158 were of the low cervical type. The indication in 113 cases was contracted 
pelvis, and in this group there were 7 maternal deaths (6.19 per cent) and five fetal 
deaths (4.42 per cent). Among the remaining 45 cervical opei-ations performed for 
a variety of indications, there were three maternal fatalities (6.8 per cent). Hence, 
the total maternal mortality was 6.32 per cent and the total fetal death rate was 
5.06 per cent. In this series tliere were 16 low cervical operations in women who 
were more or less infected and the death rate in this group was 18.7 per cent. On 
the other hand, the deatli rate in the clean cases was onlj’ 3.5 per cent. The maternal 
mortality for the patients not in labor was 6.25 per cent; for those at the beginning 
of labor, it was 2.94 per cent; for those late in labor, it was 10 per cent; and for a 
few in whom the operation was performed after a very long labor, it was 33.3 per 
cent. 

The authors conclude that the optimum time for performing a cesarean section 
is at the beginning of labor, because at this time the best results for both mother 
and baby are obtained. It is preferable to operate shortly after the bag of waters 
has ruptured. For the mother, the twentieth hour of labor is a dramatic pivotal 
point, because after this the risks of the operation increase very markedly. Infants 
have less resistance than their mothers; hence, in cases of dystocia, the tenth hour 
should be considered the dead line, especially if the membranes have ruptured. The 
low cervical cesarean section has a distinct maternal mortality regardless of the in- 
dication, the condition of the mother and the skill of the operator. 

J. P. Greekuill. 

Serdukoff, M. G. : Advantages of the Transverse, Transcervical and Retrovesical 
Incision in Cesarean Section, Gynecologie 38: 463, 1939. 

In the opinion of Serdukoff, the lower uterine segment is far preferable to the 
body of the uterus for making the incision in cesarean section. The transver.‘-e 
incision in the lower uterine segment has the following advantages over the vertic;il 
incision: The risk of interstitial hemorrhage is less; the coaptation of the tissues 
is move perfect ; the sear heals better because tbe lower uterine segment is at rest ; 
there is better peritonization wliicli is important in the prevention of adhesions; the 
obstetrician has more room for the extraction of the fetus; the uterus is opened 
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As previously announced in the Board booklet, this fiscal j-ear (1941-1942) of 
the Board marks the close of the two groups of classification of applicants for ex- 
amination. Thereafter, the Board will have only one classification of candidates, 
and all will be required to take the Part I and Part II examinations. 

For further information and application blanks, address Dr. Paul Titus, Secretary, 
1015 Highland Building^ Pittsburgh (6), Pennsjdvania. 

Candidates certified (total 227) bj' American Board of Obstetrics and Gyne- 
cology at the June, 1941, meeting held at Cleveland, Ohio; 


Archie A. Abrams, Boston, Mass. 
Gerhard Ahnquist, New York, N. Y. 
Rudolph F. Amyot, Cohoes, N. Y. 

I. Andrussier, Philadelpliia, Pa. 

J. Marsh Alesbury, Philadelphia, Pa. 

B. E. Austin, Pittsburgh, Pa. 

John M. Bailey, Evanston, 111. 

D. M. Baldwin, Jacksonville, Fla. 

Gemma Barzilai, New York, N. Y. 

D. S. Bayer, Nashville, Tenn. 

Jacob S. Beilly, Chicago, 111. 

JERRELL Bennett, Fort Worth, Tex. 
James Bercey, Milwaukee, Wis. 

Saul Berman, Boston, Mass. 

Bernard J. Bernstine, Philadelphia, Pa. 
H. L. Biskind, Cleveland, Ohio 
William T. Black, Jr., Memphis, Tenn. 
Roy V. Boedeker, St. Louis, Mo. 

S. M. Boltuch, New York, N. Y. 

Edward J. Bojize, Chicago, 111. 

Benj. F. Bornstein, Boston, Mas.s. 
Lester J. Bossert, Cincinnati, Ohio 
H. E. Bowles, Honolulu, T. H. 

John H. Boyd, New York, N. Y. 

Harry Benaron, Cliicago, 111. 

James P. Boylan, New York, N. Y. 
Peter L. Boyle, Youngstown, Ohio 
Harry Boysen, Chicago, 111. 

P. N. Bray, Duluth, Minn. 

.Ta.mes X. Bkemner, Chicago, 111. 
Addison W. Brown, Des Moines, Iowa 
William H. Brownfield, Los Angeles, 
Calif. 

Endre K. Brunner, New York, N. Y. 
Gordon Burns, Chicago, 111. 

Herbert Burwig, Buffalo, N. Y. 

Nancy D. Campbell, Las Vegas, N. M. 
Wm. D. Carrell, Tucson, Ariz. 

Milton A. Carvalho, Binghamton, N. Y. 
G. R. Cheatham, Endicott, N. Y. 
Laurence A. Chrouch, Detroit, Mich. 
Bernard L. Cinberg, New York, N. Y. 
Jacob CUiUiR, New York, N. Y. 

C. Louise Clancy, Chicago, 111. 

B. F. Clark, St. Johnsbury, Vt. 

Frank J. Clarke, Forest Hills, Long 

Island, N. Y. 

Arthur J. Connolly, New Haven, Conn. 
Kenneth E. Cox, Kansas City, Mo. 
Robert L. Ciuvig, New York, N. Y. 


James L. Crossley, V'^atertown, N. Y. 

J. H. CuRHAN, Detroit, Mich. 

August F. Daro, Chicago, HI. 

Arthur M. Davids, New York, N. Y. 

C. S. Day, Cedar Rapids, la. 

Russell deAlvarez-Skinner, Ann Ar- 
bor, Mich. 

Jacob F. Deich, Boston, Mass. 

A. J. De Pinto, Phoenix, Ariz. 

C. C. Draa. Chicago, 111. 

Paul V. Duffy, Cleveland, Ohio. 
Richard B. Dunn, Greensboro, N. C. 
James A. Dusbabek, Washington, D. C. 
Eleanor B. Easley, Durham, N. C. 
Eduard Eichner, Cleveland, Ohio. 
Eugene T. Ellison, Greenville, Miss. 
Herman L. Enselberg, Long Island 
City, N. Y. 

William A. Epstein, Brooklyn, N. Y. 
Frank X. Fagan, Hartford, Conn. 
Morris Feresten, New York, N. Y. 
Joseph D. Ferrone, Boston, Mass. 
William M. Findley, New York, N. Y. 
Charles Finkelstein, Chicago, 111. 
Arthur First, Pliiladelphia, Pa. 

John M. Fleming, Spartanburg, S. C. 
Francis Ford, Rochester, N. Y. 

Leon Foster, St. Louis, Mo. 

Henry Freedman, Brooklyn, N. Y. 
Irwng Friedman, New Haven, Conn. 
Charles W. Froats, St. Paul, Minn. 
Louis B. Fournier, Syracuse, N. Y. 
Sprague Gardiner, Baltimore, Md. 
Ferdinand Gaensbauer, Pontiac, Mich. 
Daniel J. Geary, Morristown, N. J. 
William W. Gibbs, Chicago, 111. 

C. S. Glisson, Ft. Bragg, N. C. 

Milton Goldberger, Providence, R. I. 
Arthur V. Greeley, New York, N. Y. 
Robert B. Greenblatt, Augusta, Ga. 
Lucian S. Griffith, Grand Rapids, 
Mich. 

J. E. Griffiths, Brjm Mawr, Pa. 

W. F. Guerriero, New Orleans, La. 
Charles A. Gwynn, Syracuse, N. V. 
Merit D. Haag, Toledo, Ohio. 

Raymond C. Hall, San Diego, Cahf. 
Hugh G. Hamilton, Kansas City, Mo. 
Samuel Hanson, Stockton, Calif. 
BERNiVRD Hark, Philadelphia, Pa. 
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All patients who have had a previous cesarean section should have subsequent 
confinements under skilled supervision and have access to a fully equipped operating 
theater. If the indication for cesarean section is absolute, the operation should be 
performed during the last week of pregnancy or at the onset of labor. Unnecessary 
delay in these cases maj" lead to rupture of the uterus. The patient must be care- 
fully supervised during the latter part of pregnancy and abnormal symptoms, i.e., 
lower abdominal pain, must be regarded with suspicion. 

F. L. Adair and S. A. Pearl. 

Poumier, E..; Insurmountable Dystocia Caused by a Scar of a Transverse Low 
Cesarean Section, Gyndcologie 38: 5, 1939. 

The incidence of rupture of the uterus following the cervical cesarean section in 
which the longitudinal incision is used is about 0.28 per cent. The scar itself 
does not produce any dystocia during labor. On the other hand, Fournier reports a 
case of cervical cesarean section in which a transverse incision was used. In this 
case, the well-healed scar produced such serious obstruction to the descent of the 
fetal head that a rupture would certainly have occurred in the lower uterine seg- 
ment if a hysterectomy had not been performed. At operation, after opening the 
uterus, a thick shelf of muscle was found preventing descent of the head. This was 
in the region of the transverse incision of the low cesarean section. After removal of 
the baby, the uterus contracted, and it was seen that the pre\'ious scar divided the 
uterus into two parts, a lower part with a thin, flaccid wall and an upper part with 
a very thick wall about three times the thickness of the lower part. There was no 
transition between the two parts but a sudden sharp change. 

J, P. Greenhill. 

Axthure, H.: Eupture of a Cesarean Scar Treated by Simple Drainage and Fol- 
lowed by Pregnancy, Lancet 2: 19, 1938. 

A case is reported in which unrecognized rupture of a classical cesarean scar 
occurred during the thirty-sixth week of pregnancy with extrusion of the fetus into 
the abdomen. Ten weeks later, following attempts at bougie induction of labor, 
laparotomy was performed. The macerated extrauterine fetus, lying anterior to a 
rupture in the uterus, was removed and the wound drained. Two years later in a 
subsequent pregnancy, laparohysterotomy and sterilization were performed. The site 
of rupture could not be seen, and there was only one omental adhesion to the uterus. 

The author has been unable to find other reports of pregnancy subsequent to rup- 
ture of the uterus wliieh was treated by drainage. 

Carl P. Huber. 


Items 


American Board of Obstetrics and Gynecology 

The next written examination and review of ease histories (Part 1) for Gronp B 
candidates will be held in various cities of the United States and Canada on Satur- 
day, January 3, 1942, at 2:00 P.M. Candidates who successfully complete the Part I 
examinations proceed automatically to the Part II examinations held later in the 
year. 

Applications for admission to Group B, Part I examinations must be on file in the 
Secretary’s Office not later than October 6, 1941. Group A applications must be 
received in the Secretarj’’s Office not later than March 1, 1942. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted bj' the entire Board, meeting at Atlantic 
City, H. J., immediately prior to the 1942 meeting of the American Medical As- 
sociation. 
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Benno Tunis, Newark, N. J. 

Thomas E. Turing, Brooklyn, N. Y. 
Felix B!. Vann, Englewood, N. J. 

Meyer Vitsky, Eichmond, Va. 

Eudy P. Vogt, Louisville, Kj’. 

Emery A. Wahl, New York, N. Y. 

John A. Wall, Houston, Texas 
Eaymond a. Wallace, Memphis, Tenn. 
Egbert I. Walter, New York, N. Y. 
WiLLiAJi V. AVeakley, Pliiladelphia, Pa. 


AVilliam C. Weir, Cleveland, Ohio. 

P. Francis AVeiss, Boston, Mass. 

J. M. AVeldon, Mobile, Ala. 

Theodore AV. Weller, Oakland, Calif. 
Benj. B. AA^etchler, Fort Bragg, N. C. 
John AA’'hitridge, Jr., Baltimore, Md. 

S. AA^ AVillis, Bronxville, N. Y. 

Leo AVilson, New York, N. Y. 

Maude Hall AA'^innett, Chicago, 111. 


The Second American Congress on Obstetrics and Gynecology 

The Second American Congress on Ob.stetries and Gynecology rvill be held in 
St. Louis, Missouri, April 6 to 10, 1942. All of the meetings and both the Com- 
mercial and Educational and Scientific Exhibits 'will be held in the Municipal Audi- 
torium. 

The various committees have been set up and the following Chairmen have been 
appointed ; 


Executive Committee 

Program Committee 

Motion Picture Committee 

Educational and Scientific Exhibits 

Commercial Exhibits 

Lay Publicity 

Professional Publicity 

Publications Committee 

Evening Meetings 

■Membersliip Committee 

Budget and Finance Committee 


Dr. Fred L. Adair, Chicago 

Dr. E. D. Pi, ass, Iowa City 

Dr. Egbert D. Mussey, Eochester 

Dr. H. Close Hesseltine, Chicago 

Dr. Philip F. AA^'illiams, Philadelphia 

Dr. Joseph L. Baer, Chicago 

Dr. George AA''. Kosmak, New York 

Dr. Goodrich C. Schauffler, Portland 

Dr. Egbert L. DeNormandie, Boston 

Dr. Buford G. Hamilton, Kansas City 

Dr. AAbLLiAM C. Danforth, Evanston 


The general plan for the program will be much the same as that of the first 
Congress, which was held in Cleveland, Sept. 11 to 15, 1939, with sectional meetings 
for the various groups (nurses, public health, administrators, educators, and 
physicians), general sessions for all members attending the Congress and round 
tables. There will be evening sessions open to the general public. 

Adequate time for registration will be given the first day, before the opening 
of the sessions of the Congress. Admission to the Congress will be by individual 
membership card only. Tliese may be secured by pajonent of the five dollars registra- 
tion fee, any time after Sept. 1, 1941. 

At the suggestion of the Medical Exhibitors Association, more time will be allowed 
for the members of the Congress to visit the Exhibits. The response to a letter sent 
to the firms handling products of interest to our group telling them of a second 
Congress has been excellent and we are assured of an excellent Commercial Exhibit. 

The hotel headquarters have not been assigned to the various groups as 3 'et, but 
the Medical Section and General Congress Headquarters will be in the Jefferson 
Hotel. 

For further information, applj' to the Chicago office of the Congres.s, 050 Eush 
Street. 


Erratum 

In the article, “Jellj- Contraceptives,” bj’ Dr. Irving F. Stein, which appeared in 
the May, 1941, issue of the American Journal of Obstetrics and Gynecology, p. 
853, lines 21 and 22, it is stated that Stix has shown that the diaphragm and jelly 
method is only 70 per cent effective in relief recipients. This figure should be cor- 
rected to read So per cent. 
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J. Calvin HarTiMAN, Germantown, Pa. 
John A. Haugen, Minneapolis, ilinn. 
James H. Hawk, Indianapolis, Ind. 
Clarence T. Hesimings, Cleveland, Ohio 
John S. Herring, New Orleans, La. 

A. Hirsheimer, Dayton, Ohio. 

Ealrh L. Hoffman, San Diego, Calif. 

T. Eichard Hofmann, Berkeley, Calif. 
Eaymond T. Holden, Washington, D. C. 
Z. J. E. Hollenbeck, Columbus, Ohio. 
Edwin J. Humphrey, Huntington, W. 
Va. 

Gerald Bliss Hurd, Cleveland, Ohio. 
Frederick T. Hutton, Plainfield, N. J. 
Leonard L. Hyams, New York, N. Y. 
Frank J. Iiams, Houston, Texas 
C. H. Ingram, Jr., Pittsburgh, Pa. 

Ealph W. Jack, Miami, Fla. 

Meinolph Kappius, Boston, Mass. 

John H. Kilgus, New York, N. Y. 
Emanuel Klempner, New York, N. Y. 
Isabel Knoivlton, New York, N. Y. 

Y. K. K’o, New York, N. Y. 

Arthur A. H. Koepsell, St. Paul, Minn. 
Joseph Kopcha, Whiting, Ind. 

Abraham Koplowitz, Brooklyn, N. Y. 
John S. Labate, New York, N. Y. 

Henry D. Lafferty, Philadelphia, Pa. 
Harry G. La Forge, Buffalo, N. Y. 
Louis Lahn, New York, N. Y. 

Henry H. Lansman, Flushing, L. I. 

H. E. Leland, Minneapolis, Minn. 
Harry B. Levey, Kansas City, Mo. 
Grover Liese, St. Louis, Mo. 

Joseph B. Loder, Eochester, N. Y. 

David B. Ludwig, Pittsburgh, Pa. 

Curtis J. Lund, Madison, Wis. 

Egbert Ly'ON, San Francisco, Calif. 
Egbert L. McCready, New York, N. Y. 
John McGeary, Elizabeth, N. J. 

Hugh B. McNally, Baltimore, Md. 

Louis A. McEae, Houston, Texas 
Edward C. MaedEr, Minneapolis, Minn. 
Alexander W. Makepeace, Chapel Hill, 
N. C. 

Andrew A. Marchetti, New York, N. Y”. 
Norman Margolius, Waterbury, Conn. 
Otis E. Marler, Corpus Christi, Texas. 
Joseph Mayeroff, New York, N. Y. 
Harry Meyer, New Orleans, La. 

Joseph L. Meyer, Chicago, 111. 

^Iahlon, F. Miller, Fort Wayne, Ind. 
John D. Milton, Miami, Fla. 

Nathan Mintz, New York, N. Y”. 

Sonya Arina Monen, Brooklj-n, N. A". 
Truman N. Morris, Austin, Texas 
J. H. Morton, Chicago, 111. 

Irwin Neigus, Brooklyn, N. Y. 

Eoger B. Nelson, Waterbury, Conn. 


•John L. Newell, Boston, Mass. 

R. E. Nicodemus, Danville, Pa. 

S. E. Norris, .Jacksonville, Fla. 

Josef Novak, New York, N. Y. 

Ira Hart Noyes, Providence, E. I. 

C. P. O ’Connell, New A^ork, N. A”". 

Leo O’Donnell, New A’^ork, N. A”". 

Adlai S. Oliver, Ealeigh, N. C. 

Edmund W. Overstreet, San Francisco, 

Calif. 

Alfred A. Pachel, Pittsburgh, Pa. 
Donald M. Paton, Houston, Texas 
Homer L. Pearson, Jr., Miami, Fla. 
Charles H. Peckiiam, Cooperstown, 

N. A’'. 

Frank W. Peyton, Lafayette, Ind. 
Clovis Phillips, Cleveland, Ohio 
Robert K. Plant, Seattle, Wash. 

B. H. Priborsky, Detroit, Mich. 

Carlton Price, Rochester, N. A’’. 

Fred O. Priest, Chicago, 111. 

Lucien R. Pyle, Topeka, Kansas 
Walter J. Reich, Chicago, HI. 

Ernest D. Eesnik, Brookljm, N. A". 
Edwin D. Richards, Lakewood, Ohio. 
Clyde D. Rodgers, Little Rock, Ark. 
Mortimer W. Rodgers, New York, N. Y. 
James A. Rosen, New A’'ork, N. A’’. 
Gordon Rosenblum, Los Angeles, Calif. 
Meyer Rosen sohn. New A’’ork, N. Y. 
David Rothman, St. Louis, Mo. 

Francis Rouillard, Boston, Mass. 
Frank E. Rubovits, Jr., Cliieago, 111. 
Rudolf Salomon, Camp Beauregard, La. 
Harry Schneider, New A'ork, N. A’". 

N. Jerome Sciiulman, New Rochelle, 
N. Y. 

F. J. Sebastian, Dallas, Texas 
George H. Sehring, Joliet, HI. 

Maurice Z. Silton, Los Angeles, Calif. 
A. B. Sinclair, Kansas City, Mo. 
Gregory Saiith, San Francisco, Calif. 
Judson a. Smith, Boston, Mass. 

Shirley R. Snoav, Jr., Rochester, N. A'. 
WiLL.SRD H. Somers, Englewood, N. J. 
Helen W. Spencer, New A’'ork, N. Y. 
Charles L. Ste\t:nson, Pittsfield, Mass. 
Robert H. Stew.art, Seattle, Wash. 

R. F. Stover, Detroit, Mich. 

Sydney W. Stringer, Syracuse, N. A*". 
Walter Sussman, Philadelphia, Pa. 

W. D. Terrell, .Tr., Washington, D. C. 
James W. Thomson, Roche.ster, N. A’'. 

J. William Thuraiond, Augusta, Ga. 
Harris J. Timerman, Chicago, HI. 
Willard Tirrill, Nashville, Tenn. 
Oliver E. Todd, Toledo, Ohio. 

Cl-arence E. Toshach, Saginaw, Mich. 
Alex A. Tulsky, Fort Benning, Ga. 
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Washington Gynecological Society. President, E. L. Sylvester. Secretary, W. E. 
Thomas, 1830 K. Street, N. W., Washington, D. C. Fourth Saturday, October 
to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Counties, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, E. Lee Dorsett. Secretary, Josepli A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Henshaw Kelly. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Eegular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Eoy Grogan. 
Secretary, J. Melver, 714 Medical Arts Building, Dallas, Texas. Next meet- 
ing, Galveston, Texas, September, 1941. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obstetrical and Gynecological Society). President, Eussell AV. Alles. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Francis E. Irving. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, Eva F. Dodge, 519 Dexter Avenue, Mont- 
gomery, Ala. Next meeting. Mobile, Ala., April, 1941. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 


Books Received 


THE klASK OF SANITY. By Hervey Gleckley, professor of neuropsychiatry, 
University of Georgia School of Medicine. 1941. The C. V. Mosby Company, St. 
Louis. 


ESSENTIALS OF GYNECOLOGY. By Leo Brady, assistant professor of 
gVTiecology, University of Marj-land, etc., and Ethna Louise Kurtz, E.N., head 
nurse, Brady Urologic Institute, Johns Hopkins Hospital, etc. 57 illustrations, 251 
pages. 1941. The Macmillan Co., New York. 


AA'^OLF CHILD AND HUMAN CHILD, being a narrative interpretation of the 
life history of Kamala, the wolf girl. By Arnold Gesell, M.D., director of Yale 
Universit}' Clinic of Child Development. Hlustrated with pliotographs and draw- 
ings, 107 pages. 1941, Harper and Brothers, New York. 


THE HEAET IN PEEGNANCY AND THE CHILDBEAEING AGE. By 
Burton E. Hamilton, M.D., cardiologist to the Boston Ljung-in Hospital, and 
K. .Tefferson Tliomson, M.D., a.ssociate physician. Metropolitan Life Insurance 
Companv- Sanatorium, etc. AVith a section: Deliverj- and Obstetrical After-Care 
of Cardiacs, by Frederick C. Irving, professor of obstetrics. Harvard Medical School, 
etc. 402 pages. 1941, Little, Brown and Company, Boston. 


TEXTBOOK OF PEDIATRICS. By J. P. Crozer Grifilth, emeritus professor of 
pediatrics in the University of Penns 3 'lvania, etc., and A. Graeme Mitchell, profe.ssor 
of pediatrics. College of Medicine, Universitv- of Cincinnati, etc. Third edition, revised 
and reset, 220 illustrations, 991 pages. i941. AA'. B. Saunders Companv', Phila- 
delphia. 



ROSTER OF AIVIERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 

(Appears in Jamtary, April, July, October) 

American Gynecological Society. President, W. C. Danforth. Secretary, H, C. 
Taylor, Jr., 830 Park Ave., New York, N. Y. Next meeting. May, 1942, Sky 
Top, Pa. 

American Association of 01)stetricians, Gynecologists and Aljdominal Surgeons. 
President, Frederick H. Falls, Chicago, 111. Secretary, James B. Bloss, 418 
11th Street, Huntington, W. Va. Annual meeting will be held at the Home- 
stead, Hot Springs, Va., September 11 to 13, 1941. 

Central Association of Obstetricians and Gynecologists. President, Thomas B. 
Sellers, New Orleans, La. Secretary-Treasurer, W. F. Mengert, Iowa City, 
Iowa. Next meeting. New Orleans, La., Fall of 1941. 

South Atlantic Association of Obstetricians and Gynecologists. President, E. A. 
Bartholomew, Atlanta, Ga. Secretary, Robert A. Ross, Durham, N. C. Next 
meeting, February, 1942, Atlanta, 6a. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, W. T. Dannreuther. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting, June, 1942, Atlantic City, N. J. 

New York Obstetrical Society. President, H. J. Stander. Secretary, Ralph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, T. L. Montgomery. Secretary, John 
C. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Harold K. Gibson. Secretary, James A. 
Gough, 104 S. Michigan Are., Cliicago, 111. Third Friday, from October to 
.lune, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, George G. Cocliran. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Abraham Samuels, 
Secretary-Treasurer, Frank K. Morris, 11 East Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Robert F. Monroe. 
Secretary, Layman A. Gray, 332 West Broadway, Louisville, Ky. Fourth 
Monday, from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, S. A. Chalfant. 
Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. First 
Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. President, John Rock. Secretary, Judson A. 
Smith, 264 Beacon St., Boston, Mass. Third Tuesday, October to March, 
Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, E. J. Heffernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
ings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. President, John Vrunink. 
President-Elect, T. Floyd Bell. Secretary-Treasurer, William Benbow Thomp- 
son, 6253 Hollyrvood Boulevard, Los Angeles, Calif. Next meeting, Los 
-\ngeles, Calif., November 5 to S, 1941. 

•Changes, omissions, and corrections should be addressed to the Editor of the 
JOURXAU 
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of discomforts to seek help, the disease is far advaneed. Even when the 
patient is seen early, the technique for making a positive diagnosis is 
not simple, as it involves a biopsy followed by the procedures necessary 
for microscopic examination, all of ■which are time consuming and rela- 
tively expensive. If by any chance a simple, inexpensive method of 
diagnosis could be evolved which could be applied to large numbers of 
women in the cancer-bearing period of life, we would be in a position to 
discover the disease in its incipienej’^ much more frequently than is now 
possible. It is our purpose to present in this preliminary report the 
results of experimentation with such a method of diagnosis which ap- 
pears to have great possibilities and which has been in use at the New 
York Hospital for the past eighteen months. 

One of us (Papanicolaou) has studied the normal and abnormal varia- 
tions in the vaginal smear in wmmen and in animals for many years. 
Through these studies,^’ ^ which have been conducted since 1923 at the 
Woman’s Hospital, at the New York Hospital, and at the Memorial 
Hospital, he has become aw'are of the fact that carcinoma of the fundus 
and carcinoma of the cervix are to some extent exfoliative lesions, in the 
sense that cells at the free surface of the growth tend to be dislodged 
and subsequently find their "way into the vagina. Furthermore, a tech- 
nique for collecting the cellular debris, smearing it upon glass slides, 
and staining it has been perfected, so that the various components may 
be studied. The method is so simple and inexpensive that it may be 
applied to large numbers of women. 

METHOD OF TAKING THE VAGINAL SMEAR 

A slightly curved glass pipette, 6 inches in length, 0.5 cm. in diameter, with a 
rounded tip and a small opening, and equipped wdth a strong rubber bulb for pro- 
ducing suction is used (Fig. 1). The patient is placed upon an examining table 
in the lithotomy position. The labia are separated and the rubber bulb compressed. 
The glass pipette is introduced into the posterior fornix of the vagina. The pres- 
sure on the bulb is then released and the suction produced serves to aspirate vaginal 
fluid with its cellular content into the glass tube. While aspiration is in progress, 
the tip of the tube is moved from one side of the fornix to the other so that aU 
parts are sampled. The pipette is then withdrawn, and the vaginal material is 
spread upon the surface of a clean microscope slide with a sudden pressure on the 
bulb. Further spreading with the convex side of the pipette is advisable when 
the amount of fluid is abundant, as in cases where there is considerable bleeding. 
Very thick smears are not well penetrated by the fixing fluids and cannot be uni- 
formly stained. 

The slides are immediately plunged into a solution of equal parts of 95 per cent 
alcohol and ether. Drying of the smears should be carefully avoided as it results 
in the loss of the sharp outlines of the cells and in a change in their staining 
reactions. The fixation does not require more than a few minutes, but smears 
may be kept in the alcohol-ether solution over a long period of time and may he 
shipped in bottles. It is recommended that the slides not be kept in the fixative 
for more than a week or two as the cells slowly tend to lose their normal staimng 
reaction. If ether is not available, jdain alcohol (95 per cent) can be used. For 
shipping slides, a square bottle 1 % by 1% by 4% inches may be used (Fig. !)• 
Such a bottle may hold as many as 7 or 8 slides. An ordinary paper clip attached 
to each or everj- other one of the slides (Fig. 1) prevents the smears from rubbing 
against one another. 

A few precautions should be observed in the procurement of material for the 
vaginal smear. The vaginal contents should not have been disturbed by any form 
of examination or treatment. Douching or bathing will, of course, dilute or com- 
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Original Communications 


THE DIAGNOSTIC VALUE OF VAGINAL SMEARS IN 
CARCINOMA OP THE UTERUS'" 

George N. Papanicolaou, M.D., Pip.D.', and Herbert F. Traut, M.D., 

New York, N. Y, 

(From the Bepartments of Anatomy and of (Aynecotogy and Obstetrics of the 
Cornell University Medical College and the Few Yorh IJospital) 

T he death rate from eareinoma of the female genital traet is approxi- 
mately 32,000 per year in the United States and of this figure, four- 
fifths, or 26,000 deaths per year, may be said to be due to eaneer of the 
uterus. This rate has remained pi’actically constant during the past 
twenty-five years.^ 

One of the factors probably responsible for this rather discouraging 
situation is the fact that, despite the progress in methods of treatment, 
no significant improvement has been achieved in the diagnosis of malig- 
nant growths of the female genital tract, more particularly in their early 
stages. Indeed, it seems very likely that until enough is known about 
the etiology of cancer to make it possible to place efficient prophylactic 
weapons in physicians’ hands, no radical change in the picture can be 
expected unless the introduction of new methods makes possible an early 
diagnosis of the disease. 

Early diagnosis and treatment yield a high percentage of cures in 
both carcinoma of the fundus and of the cervix. The present difficulty 
in accomplishing an early diagnosis lies in the fact that we must depend 
largely upon the sub.iective symptoms of the disease to bring the patient 
to the physician, and by the time the patient becomes sufficiently aware 

•Till."; study lias boon aidod by tbo Commonwoalth Fund. 

Prosentod boforo tbo New York Obstetrical Society, March 11, mil. 


Notk: TIip Editors accept no re.sponsiliility for the views and statements of 

authors as publi.shed in their “Original Communications.” 
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Some nuclei are in a stage resembling propliase as if they were under- 
going changes preparatory to a mitotic division. Actual mitotic figures are 
very rarely seen. This is probably because of the fact that the epithelial 
cells found in the vaginal fluid are dead desquamated cells. The nuclei 
are often hyperehromatie and stain intensely (Figs. 2 and 3). Others 



■Fig. 2. — Group of normal basal cells. Menopause. X800. 



Fig. 3. — Group of abnormal cells. Carcinoma of cen'ix. XSOO. 


become very dense and lose their fine structure, whereupon they stain 
very deeply (Fig. 4). Small pyknotic nuclei as well as nuclei showing 
various degenerative changes are frequent. Some nuclei show indenta- 
tions or irregular bulging. It is not unusual to find cells with more 
than one nucleus (Figs. 3, 4, and 5). This is probabV the result of ab- 
normal fragmentations or of amitotic divisions. 
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pletely wasli away the cellular deposits for a period of several hours. If there is 
a considerahle amoimt of fluid of either serosal or sauguineous character, dilution 
will occur, in which case it is wise to make several smears to obtain the representa- 
tive cell constituents which are ordinarily seen in a single smear. 

METHOD OF STAINING VAGINAL SMEARS 

Detailed instructions for staining vaginal smears are given by Papanicolaou 
in a recent article.'* For general gj’neeologie diagnosis, stains DF20 or DF.'i2 give 
satisfactory results. Slides are first stained in hematoxylin. A good nuclear stain- 
ing is very essential for the recognition of malignant changes. 

DESCRIPTION OF SMEARS SHOWING SQUAMOUS CARCINOMA OF THE CERVIX 

Cervical malignancy, in our experience, is revealed in vaginal smears 
b}’' the appearance of characteristic cells. These are, we tliink, derived 
from the superficial layers of the tumor which undergo continual desqua- 
mation. These cells show great variety of form and size, much greater 



Fig. 1. — Pipette and bottle used for preparing vaginal smears. 


than that seen in sections of the tumor. Their distinctive features lie 
in their structural abnormalities. They do not fall into the categories 
of any of the cell types found in the vaginal fluid of normal women or 
of women having benign tumors or other pathologic lesions of the uterus. 

It is well to hear in mind that the isolated cells or at the most, groups 
of a few cells as seen in any smear preparation do not possess the orient- 
ing characteristics seen by the microscopist in tissue preparations of 
carcinomatous tissues, and that, therefore, a more intimate and critical 
Iniowledge of cytology is required for a correct interpretation. It is 
necessary, therefore, to enter into a detailed account of the characteristic 
appearance of the abnormal cells found in the vaginal smears of women 
harboring carcinoma of the fundus or cervix of the uterus. 

The most characteristic feature of the abnormal cells is the atypical 
form and structure of their nuclei. These often are very large, far sur- 
passing normal size (Figs. 3 and 4; compare "with Fig. 2). The 
chromatin frequently shows a characteristic distribution in the form of 
conspicuous granules and of one or more small nucleoli (Pigs. 3 and 4). 
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A commonly found, very characteristic cell type is an extremely 
elongated one resembling a smooth muscle fiber. Long fibrous cells of 
this type are modified epithelial cells and appear either isolated or in 
groups (Figs. 8 and 9). Another deformed cell type which is often seen 
is one having the form of a tadpole, with a spherical head containing 


w 



Fig, 6. — Group of aberrant basal cells. Carcinoma of cervix. X800. 



Fig. 7. — Abnormal vacuolated cell. Carcinoma of cervix. X800. 


the nucleus and a tail-like prolongation (Fig. 9). The bulging of the 
heavier part which contains the nucleus is sometimes placed more cen- 
trally, causing a narrowing of the cell at both ends. Other cells attain 
very large sizes and acquire the most unusual forms. 
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The cytoplasm also shows abnormal changes. It is often dense and 
hyperchromatie, particularly in the cells of the basal type (Figs. 3, 4, 
and 5). Such cells may appear ^either singly or in compact dark-stain- 
ing clusters. Their form and size vary greatly. Some of the basal cells 
a.ssume elongate, spindlelike, triangular, or amoeboid forms (Fig. 6), 



Fig. 4. — .4.bnornial cells. Carcinoma of cervix. X800. 



Fig. ."). — .Abnormal cells. Carcinoma of cervix. X800. 


Basal cornitied cells arc not uncommon. Vacuolization of the cyto])lasm 
is a characteristic feature (Fig. 7). The vacuoles may be empty or they 
may contain leucocytes, erythrocytes, cellular debris, or some pink- 
.staining fluid. Sometimes the vacuoles oceu]\v one side of the cell, while 
the dense cytoplasm and the nucleus are concentrated on the oilier side. 
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bers after the menopause. The relative number of these cells varies 
greatly. The number and the form of the cornified cells also show con- 
siderable variability. In some eases there is an excess of cornified cells, 
indicating a hyperestrin condition. This was observed more frequently 



Fig. 10. — Extreme leucocytosis with clusters of polymorphonuclears. Carcinoma of 

cervix. X220. 



Fig. 11. — Group of abnormal histiocytes, some with very large vacuoles. Carcinoma 

of cervix. 

in the early stages of malignancy. Cornification is sometimes due to the 
coexistence of other pathologic conditions like vaginitis or chronic 
cervicitis, or to the presence of trichomonas which is not uncommon m 
cases of cervical malignancy. 

Blood elements are quite conspicuous in the vaginal smear of cervical 
malignancy. Erjdhrocytes are generally found in large numbers. Many 
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These “aberrant” cell types are nnmerons only in advanced cases 
of malignancy. They are relatively rare in the early stages of the dis- 
ease and a thorough search of several slides is often necessary before 
their presence can be established. For this reason a negative diagnosis 
should always be made with extreme caution. Considering that even 



Pig. 8. — ^Abnormal epithelial cells showing extreme elongation (‘‘pseudofibrous’’ type). 

Carcinoma of cervix. X800. 



Pig. 9. — "Tadpole” cell with two nuclei, and other elongated cells. Carcinoma of 

cervix. X800. 


in the advanced cases the number of cells derived from the tumor forms 
only a small part of the total number of desquamated cells present 
vdthin the vagina, it is natural to find the normal epithelial cells always 
in the majority. The large squamous superficial cells usually pre- 
dominate in younger women, while the basal cells appear in larger num- 
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It is also affected by the presence of certain bacterial forms. The 
bacterial flora in cervical malignancies is usually rich and consists of 
various types with cocci and diploeocci predominating. Trichomonas 
and chronic inflammatory infections may cause considerable leueocytosis. 



Fig. 14. — Abnormal cell group. Adenocarcinoma of fundus. X800. 



Fig. 15. — Abnormal cell groups. Adenocarcinoma of fundus. X800. 

The histiocytes deserve special consideration. They are invariably 
present in carcinoma smears and usually display a high phagocjdic ac- 
tiviti". They phagoeytize dead leucoej'tes, eiythrocytes, and other cellu- 
lar debris. They appear single or in groups. Their size varies greatly. 
The larger ones reach the size of small epithelial cells with which they 
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sliow degeneration and have lost their hemoglobin. Fibrination is very 
pronounced. The complete absence of blood is so rare even in the earlj^ 
stages that it may be considered in favor of a negative diagnosis. The 
leucocytes are as a rule very numerous, more particularly in the ad- 
vanced eases (Fig. 10). The polymorphonuelears are often seen in 



Fig. 12. — Cluster of normal endometrial cells. Menstruation. X800. 



Pig. 13. — Abnormal cell group. Adenocarcinoma of fundus. XSOO. 


groups which are very characteristic. Degenerating forms are not in- 
frequent. Eosinophiles which are rarely found in normal smears are 
more frequently seen in malignancy, though in small numbers. Leu- 
cocytes in general have a somewhat limited diagnostic value because 
their number undergoes great fluctuations under different conditions. 
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The nuclei tend to be hyper chromatic and show marked variations in 
size (Figs. 14 to 17). Some are considerably enlarged (Fig. 15). They 
generally have an oval or rounded shape, and their chromatin is dis- 
tributed in the form of conspicuous dark-staining granules. The cells 
are sometimes plasmolyzed and the nuclei are set free. Such nuclei ap- 
pear single or in irregular clusters and are very characteristic. 

The blood cells and the histiocytes show the same reactions as in car- 
cinomas of the cervix. The histiocytes are, as a rule, numerous and 
display a high phagocytic activity. 





Fig. 17. — Abnormal cell group Including one large histiocyte. Adenocarcinoma of 

fundus. X800. 

SMEAR REACTIONS IN CARCINOMAS OF OTHER ORGANS OP THE FEMALE 

GENITAL TRACT 

Carcinomas of the vagina or Auilva are characterized by large, ab- 
normal basal and superficial squamous cells, some of Avhich are cornified. 
Unusually large cornified cells ivith highly aberrant forms and enlarged 
or fragmented nuclei are particularly frequent. In malignant tumors 
of the ovary, the findings liave not been consistent. In some eases the 
A^aginal smears shoived no deviations from the normal. In others, some 
atypical cells have been noticed, the nature of Atdiich is somewhat oli- 
scure. It is veiy likely that such cells are not derived from the ovarian 
tumor, but from possible metastatic lesions of the uterus. The number 
of the cases studied up to the present is too small to permit definite con- 
clusions. 

DISCUSSION 

It will be seen from the foregoing descriptions that the interpretation 
of the smear depends upon an intimate knowledge of the cytologic char- 
acteristics of the vaginal fluid. It may also be inferred that tliis is a 
someAvhat more difficult matter than the problem presented by the diag- 
nosis of carcinomatous tissues. HoAvever, it is safe to say that the 
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may often be confused. Their cytoplasm is vacuolated. Some of the 
vacuoles are large and seem to persist after digestion of engulfed ele- 
ments (Fig. 11). Their nuclei tend to grow and to become hyper- 
chromatic. Histiocytes with more than one nucleus may be seen. A 
good many undergo degeneration. The cytoplasm and nucleus both 
become pyknotie. After ingestion of erythrocytes, the cytoplasm often 
becomes acidophilic and stains red with eosin. The numlier of de- 
generating histiocytes appears to be relatively high. 


DESCRIPTION OF SMEARS SHOWING ADENOCARCINOMA OF FUNDUS 


The general characteristics of the vaginal smear of adenocarcinoma 
of the fundus are in many ways similar to those of carcinoma of the 
cervix. The prevailing types of “aberrant” cells are, however, of differ- 
ent origin. They are derived from the endometrium, and are carried 
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Fig. IG. — Abnormal cell group including some large histiocytes. Adenocarcinoma of 

fundus. X800. 


into the vagina by the uterine bloody discharge. They do not show the 
high variability displayed by the modified squamous epithelial cells 
found in cervical carcinomas. They are considerably smaller and their 
variations in size and form are more limited. 

The most frequently found cell types have a cuboidal, columnar, or 
spindlelike form and appear singly or in dark-staining clusters, which 
can be easily spotted with low power (Fig. 13; compare with Fig. 12). 
Some cells become elongated, or rounded, and show some resemblance 
to cells found in carcinomas of the cervix. Sometimes the cells are so 
densely grouped together that their outlines become veiy indistinct 
(Fig. 14). Vacuolated cells are not infrequent. A very characteristic 
cell type is one that has a large vacuole which is often filled with dead 
leucocytes or with cell debris. Such cells are e^ddently of histioejffic 
nature and perform a phagocytic action. They appear single, grouped, 
or intermixed with the uterine cells (Figs. 16 and 17). 
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DE. FEANK E. SMITH. — Anj^ one who has seen a roentgen ray picture of a 
woman who has recently been curetted and then had lipiodol injected into the 
uterus and sees the Christmas tree effect of the dissemination of the lipiodol, 
would be impressed with the dangers of curettage as a method of diagnosis in 
carcinoma of the body of the uterus. Anj”- method that will eliminate that obvious 
danger must necessarily be encouraged. At Memorial Hospital we have realized 
that danger for some time. We have emphasized the fact that the term curettage 
should be avoided, and we prefer to say that we obtain a biopsy -with the curette. 
The advantage of having a curette or some other instrument to palpate the interior 
of the uterus is nevertheless not to be overlooked. 

DE. HOWAED C. TAYLOE, JE. — This problem has to be met in three steps of 
which Dr. Traut and Dr. Papanicolaou’s presentation is the first. They have 
succeeded in demonstrating that w'hen certain types of cells are found, cancer is 
present in the cervix or the fundus of the uterus. That in itself may have con- 
siderable practical importance, because in patients in whom there is vaginal 
bleeding and in whom j’ou suspect cancer of the endocervix or the corpus, you may 
find these cells. When the test is positive, you ma3’^ almost assume that cancer 
is present above the external os. 

The next step is the more difficult one. That is to demonstrate that when these 
cells are not present in the vaginal smear, cancer is not present in the cervix 
or the endometrium. In other words the value of negative findings in the smear 
must also be established from a practical standpoint which is an even more impor- 
tant point to establish than the first one. 

The third step is to organize medical practice so that these tests maj^ become 
a routine. It is w'orth while here to recall the experience which we have had with 
the Schiller test. This was a practical test, widely written about, supported by 
prominent gj'necologists. Yet I do not think there is any gynecologic clinic which 
is practicing this test routinel}' at the present time. 

DE. I. C. EUBIN. — Man}' j'ears ago I had the privilege of showing several 
cases from the Schottlander laboratorj' of the von Eosthorn Clinic, Vienna, of 
incipient carcinoma of the cervix which were onlj- pin point in size and were 
found in cases of prolapse. The diagnosis was doubted bj' a number of investi- 
gators. Since then the findings in the cases originally presented have been cor- 
roborated by Cullen and others, and the slides shown bj' Drs. Fapanicolaou and 
Traut present the same histologic features. 

The question arises as to the extent that this simple vaginal smear method will 
help us in diagnosing, not the obvious lesions of the cervix, but the deeplj'-seated 
carcinoma of the fundus and possiblj' those rare cases of Fallopian tube carcinoma 
from which maj' be shed and discarded some of these malignant cells. 

The great value, besides diagnosing fundal carcinoma, is that one can avoid 
a traumatic curettage. A traumatic biops}' of the cervix maj' possiblj' also be 
avoided. If this proves diagnostic in a large number of cases of the hidden type 
of carcinoma and of the early, hitherto unrecognizable carcinoma of the cervix bj' 
the usual means at our disposal, including the colposcope, then we have made a 
great advance in the diagnostic armamentarium in this field. 
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requirements are not above tlie powers of any trained cjdologist or 
pathologist after these have had adequate training and sufficient experi- 
ence. From our experience it should be said that in general gynecologic 
diagnosis, the vaginal smear technique presents greater difficulties than 
those presented bj^ some of the conditions in which it has been widely 
used, such as the evaluation of estro genic effect upon tlie vaginal epi- 
thelium.® 

During the past two years we have collected and studied many hun- 
dreds of vaginal smears from normal Avomen and those suffering from 
gjmecologic disease, and ^ve feel that cells pathognomonic of ceridcal and 
fundal carcinoma can be definitely recognized. We are not yet in a 
position to offer a statistical proof of the reliability of this method of 
_,-.4iagnosis, but we can say that in our experience it yields a high per- 
centage of correct diagnoses Avhen checked by tissue biopsies. There is 
evidence that a positive diagnosis may also be obtained in some cases of 
early disease. The simplicity of the method, the lack of inconvenience 
to the patient during its application and the possibility of obtaining 
daily information over a long period of time makes it A’^ery useful in 
folloAving the progress of the disease after operative procedures or x-ray 
treatments. 

In presenting this method of* diagnosis at this time, Ave hope that it 
may prove to be a dependable means AAffiereby the principal malignant 
diseases of the uterus can be recognized; and further that because of its 
simplicity, it may eventually be applied AAudely so that the incipient 
phases of the disease may come more promptly Avithin the range of our 
modern modes of treatment Avhieh liaAm been proved highly effective in 
early carcinoma. In conclusion, it may be AA'ell to reiterate that AAdiereas 
the method makes the material for examination easily and frequently 
obtainable at Ioav cost, the interpretation of the smear requires the sei’A'- 
ices of a careful and discriminating cytologist who has had experience 
in this field. FeAv persons can be depended upon for this work at the 
present time; however, if the method proves to be Avorthy of further de- 
A’-elopment, as we expect it to be, then it Avill be possible in a relatwely 
short time to provide the necessary facilities for instruction. 
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DISCUSSION 

DE. JOSEPH HINSEY (by invitation), — This problem is one that is different 
from tissue pathology. In tissue pathologj-- Are have not onty the cj'tology of the 
cells involved, but also the orientation of those cells in the tissues. Here Ave are 
dealing primarily Avith the cytology of cells and are faced Avith problems Avhich 
are like those of the hematologist aa-Iio makes his examination of the blood smear. 

The interpretations presented here have been possible only through the very 
broad and long study Avhich Dr. Papanicolaou has made of the cytologv of these 
cells in the female reproductive tract, combined vrith the knoAvledge of gyneco- 
logic pathology Avhich Dr. Traut possesses. 
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of the endometrium to a greater extent than that which is found. Defi- 
nite proof that hjTperplasia is a precursor of carcinoma has not been 
established. 

Since uterine fibroids and endometrial carcinomas are frequent con- 
comitant lesions (Graves, 25.7 per cent; Norris and Vogt, 26.8 per 
cent), and since fibroids are thought by some to be the result of 
estrogenic stimulation, it has been assumed by many that carcinoma of 
the endometrium is the direct result of estrogenic stimulation. 

Such findings as these, even if they were not debatable, cannot be 
used as absolute proof of the etiologie importance of hyperestrinism 
or the unopposed action of estrin. 

Experimental evidence in the rat, mouse, guinea pig, rabbit, and 
monkey has demonstrated several facts. Estrogens in large quantities 
given to these animals over prolonged periods of time have produced 
cystic glandular hyperplasia of the endometrium but in no instance was 
carcinoma produced. Carcinomatous changes were induced only when 
some carcinogenic agent was used in conjunction with the estrogenic 
therapy. 

That corpora lutea are oecasionallj’- present and apparently normal in 
patients with endometrial carcinomas has been reported by Taylor 
(1932) and Herrell (1939). This leads one to conclude that it is pos- 
sible for- ovarian function to be normal in these patients. Definite con- 
clusions, however, are difficult to make, since the number of premeno- 
pausal women with such malignancies is relatively small and since 
such patients rarely have cyclic menstruation. 

MATERIAL 

The material for this study was obtained from patients vdth endo- 
metrial carcinomas treated at St. Luke’s Hospital, Chicago. There were 
150 such patients. They were classified into two groups. In one group 
there were 68 patients who had been treated primarily by surgery and 
who had received no preoperative irradiation. The other group was com- 
posed of 82 patients who had received preoperative irradiation. The 
latter group was not suitable for this study, because of the possible 
changes in the ovaries and endometrium produced by such irradiation. 

The study is concerned with the histologic and anatomic evidence of 
function of the ovaries and the endometriums in the presence of endo- 
metrial carcinomas. It is logical, therefore, to classify the 68 patients 
into premenopausal and postmenopausal groups. Nineteen patients were 
definitely premenopausal. Forty-nine patients were in the postmeno- 
pausal group. These latter patients had no bleeding from the uterus 
for several yeai’s, until the onset of the bleeding associated with the 
carcinoma. 

In each instance, the surgical and pathologic studies included accu- 
rate measurements and detailed gross and microscopic observations of 
both ovaries, the complete uterus, the extent of the malignant lesion, 
and the uninvolved endometrium. The preservation of all of the 
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INTRODUCTION 

M any theories concerning the origin of adenocarcinoma of the 
endometrium have been postulated. There is, however, no estab- 
lished proof of the direct causative factors of this malignant lesion. 
The theory relative to the importance of the estrogenic hormone has lieen 
based on the interpretation of concomitant ovarian and endometi-ial 
findings. The occurrence of follicular cysts, failure of ovulation, and 
infrequency of corpora lutea, and hyperplasia of the endometrium in 
patients with adenocarcinomas have been given as proof that hjqier- 
estrinism or the unopposed action of estrogen is the immediate cause 
of the malignancy (Taylor, 1932, 1938; Taylor and Miller, 1938; 
Herrell, 1939; R. Meyer, 1923; Novak and Yui, 1936; Pa;\nie, 1937; 
Horsley, 1924; Baecker, 1904; and Mazzola, 1938). Herrell (1939) 
reported the isolation of five rat units of estrin in twenty-four-hour 
urine specimens in 8 of 10 postmenopausal Avomen with adenocarcinoma. 
Such quantities of estrin, however, are similar to those found in the 
urine of noi’mal male and female castrated patients (Prank, Goldberger, 
and Salmon, 1936; Dingemanse, Borcbardt, and Laqueur, 1937). 

Taylor, in discussing the etiologie importance of estrogens, reported an instance 
of adenocarcinoma in association with a granulosa cell tumor of the ovary. In 
further support of the relationship between estrin and this tjT)e of malignancy, 
Herrell (1939) reported that he had not seen an endometrial carcinoma in a 
previously castrated patient. Baecker, Taylor, E. Meyer, and Novak and Yui have 
stressed the relationship between hj-perplasia and endometrial carcinoma. Most 
authors accept the theory that hj-perplasia results from unopposed estrogenic effects. 
Ewing (1928) reported three cases of carcinoma arising in hypertrophic glands, and 
Bamfortli (1931) observed an early carcinoma in hyperplastic endometrium. 

That the uninvolved endometrium is not unduly stimulated by the estrogens and 
is not hyperplastic in tj’pe in patients with carcinoma has been shown by TeLinde 
(1932), Fluhmann and Stephenson (1929), Hintze (1929), Healy (1937), Fluhmann 
(1936), Burch and others (1934), and Herrell (1939). 

It is apparent that the association between liyperplasia and endo- 
metrial carcinoma is questionalile. The various reports indicate that 
hyperplasia is not found with any great frequencj- in patients with 
carcinoma. It is logical to assume that estrogenic stimulation ade- 
quate to cause carcinoma would also stimulate the remaining portions 

•Read at the Joint Meeting of the Chicago Gynecological Society and the Kansas 
City and SL Louis Gynecological Societies, held in St. Louis, February 15, 1941. 
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three patients was not possible since the ovaries were not removed, the fact that 
corpora lutea were present seems well founded on the demonstration of the character 
of the endometrium. 



Fig. 2. — Patient L. R. The granulosa lutein cells of the histologically normal corpus 
luteum in an early vascularization stage are shown. This patient was operated upon 
on the fourteenth day of the cycle. 



Fig. 3. — Patient L. B. The endometrium in an early progravld stage is consistent in 
degree of development with that of the corpus luteum. (See Fig'. 2.) 

In the 6 patients who had the ovaries removed, corpora lutea were present in five. 
The normal, young corpus luteum removed from Patient L. E. (Table I) on the 
fourteenth day had a narrow laj'er of fibroblasts lining the cavity. The granulosa 
lutein cells were large, luteinized, and contained few fat vacuoles. There was a 
moderate amount of connective tissue. Small vessels were also present. The theca 
cells were vacuolated, smaller than the granulosa lutein cells, and were grouped in' the 
angles of the fold of the granulosa lutein laj-er (Pig. 2). The uninvolved endo- 
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paraffin blocks of the surgically removed tissues and the accurate and 
detailed pathologic records by Dr. Edwn F. Hirsch, Director of the 
Henry Baird Favill Laboratory, made this study possible. 

PREJIENOPAUSAL GROUP 

The ages of the nineteen patients in this group ranged from 25 to 51 years. 
There were two between 25 and 29 years of age; two between 30 and 34; four 
between 35 and 39; six between 40 and 44; and five between 45 and 51 years of 
age. These patients were having menstrual bleeding in addition, in most instances, 
to some abnormal bleeding associated with the carcinoma. In 11 of these 19 
patients exact dates of the onset and conclusion of the last menstrual periods were 
established. The remaining S patients were unable to state these dates accurately. 

Two of the 11 patients who presented definite menstrual dates were operated 
upon on the fifth and twelfth days of the menstrual cycle, respectivel 3 ^ Nine 
patients were operated upon between the fourteenth and twenty-fifth daj’s of the 
cycle (Table I). 


''ig. 1.- 



-Patient M. R. A. In this patient the endometrium 
day of the cycle is progravid. 


removed on the eighteenth 


The two patients operated upon before the thirteenth day had no corpora lutea 
of the present menstrual cj’cle. The patient operated upon on the fifth day, how- 
ever, had a degenerating corpus luteum of the previous cycle. If one agrees with 
tlie established fact that ovulation occurs most frequentty near the midpoint of the 
cj'cle, then the absence of ovulation in these two patients is the expected finding. 
The portions of the endometriums not involved in the carcinomatous process in 
these two patients were normal postmenstrual and interval types, respectively. 
These findings in the endometriums and the ovaries are identical with those demon- 
strated in completely normal menstruating women. 

In the 9 patients operated upon after the fourteenth day of the cj'cle, the ovaries 
were removed in six instances and not removed in three. The 3 patients in whom 
the ovaries were not removed were operated upon on the sixteenth, eighteenth, and 
twentj'-second days of their cycles, respectivelj*. The endometrium in each instance 
which was not involved in the adenocarcinoma was secretorj- in character (Fig. 1), 
indicating that corpora lutea were present and that the response of the 
endometrium was normal. Although demonstration of the corpora lutea in these 
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fixation. Only small portions of the endometrium ivere not involved in the malignant 
growth. These portions, however, were normal and typically progravid in character. 

The corpus luteum removed from Patient G. S. (Table I) on the twenty-fifth day 
was larger than the previous two specimens. It was normal and in the bloom stage. 
The granulosa lutein layer, however, was more narrow and the characteristic folds 
were less evident. The individual cells were large, luteinized, and contained some 



Fig. 6. — Patient L. W. The corpus luteum removed on the eighteenth day of the cycle 
is in the bloom stage. (See Fig. 7.) 



Fig. 7. — Patient L. "W. The entire endometrium was involved in the malignant change. 
Invasion of the myometrium which was extensive is shown. 

fat vacuoles. The connective tissue lining of the central cavity was quite thick. 
The theca cells were scattered more or less evenly about the periphery and were 
highly vacuolated. The normal endometrium was late progravid. The spiral arteries 
extended to the surface epithelium where branchings were numerous. 

The normal, young corpus luteum removed from Patient L. W. on the eighteenth 
day of the menstrual cj'cle had a well luteinized granulosa cell layer which was 
markedly convoluted. Ingrown connective tissue and small vessels were not numer- 
ous (Pig. 6).. A narrow layer of connective tissue lined the central cavity. There 
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metrium in this patient was an early, normal, progravid type (Fig- 3). The adeno- 
carcinoma is shown in Fig. 4. 

The corpus luteum removed from patient S. S. (Table I) on the twentieth cyclic 
day was in the vascularization stage and was normal. A moderately thick connective 
tissue layer lined the cavity (Fig. 5). Precipitated fibrin and numerous erj-throcji;es 



Fig. 4. — Patient L. R. The adenocarcinoma of the endometrium is shown. (See Pigs. 2 

and 3.) 



Pig. 5. — Patient S. S. The normal corpus luteum removed on the twentieth day of the 
cycle is in a vascularization stage. 

were intermingled with this layer. The granulosa lutein layer was thick and ar- 
ranged in typical folds. The cells were large, the cytoplasm stained evenly, and 
there were few fat vacuoles. The theca cells were typically arranged and were 
well filled with vacuoles from which lipoids had been dissolved in the process of 
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Table II. Premenstrual Patients 



NAME 

age 

CYCLE 

date 

CORPUS 

LUTEUM 

ENDOMETRIUM 

No cyclic 

M. E. E. 

25 

? 

0 

Proliferative 

menstrua- 

M. D. 

29 

? 

0 

Cystic hyperplasia 

tion 

P. P. 

40 

? 

0 

Proliferative 


M. T. 

41 

? 

0 

All carcinoma 


C. L. 

41 

? 

0 

AU carcinoma 


E, S. 

45 

? 

0 

Cystic hyperplasia 


E. G. 

48 

? 

0 

Proliferative 


M. L. 

45 

? 

? 

All of tissues not 
available 


extensive while in the other, M. D., it was onl 3 - moderate. In three instances the 
endometrium was similar to that of a normal interval type. There was no evidence 
in these three of any excessive follicular hormonal stimulation. The entire endo- 
metrium in two patients was involved in the malignant process. 

In the 49 patients comprising the postmenopausal group the ovaries were uni- 
formly smaller than in the patients of the premenopausal group. There were no 
follicles in the great majority of instances. In only one instance was there a cyst 
of the ovary. The stroma of the cortex was dense. The medullar region in most 
contained numerous corpora albicans. 

The endometrium not involved in the malignant change, in all but a few in- 
stances, was atrophic. In some patients this endometrium was more stimulated 
than is usual in postmenopausal patients. The ovaries in these patients, however, 
were atrophic and without follicles. 

PATIENTS WITH CYSTIC OVARIES AND ENDOJIETRIAL CARCINOJIAS 

Of the 68 patients studied here, 9 patients had cystic ovaries. Eight of these 
were premenopausal and one was postmenopausal (Table III). Patient M. A., aged 
34 j’ears, had in one ovary a 20 cm. pseudomucinous cystadenoma and in the 
other ovary a single 4 cm. follicular cyst. This patient had regular menstrual cycles 
and was operated upon on the fifth cj^clie day. The endometrium was a normal post- 
menstrual tj'pe. No excessive stimulation was evident in the uninvolved portions. 

Patient L. W., aged 46 years, was operated upon on the seventeenth day of her 
regular menstrual cycle. The ovaries were normal in size and contained three 
follicular cj'sts, the largest 1.5 cm. in diameter. A histologically normal corpus 
luteum was present (Pig. 6). The entire endometrium had been converted into 
a malignant growth. 

Patient S. S., aged 30 j’ears, had regular menstrual cycles and was operated upon 
on the trventieth daj’ of the cj'cle. The ovaries were enlarged (Table III) and one 
contained four follicular cj'sts, 1.5 cm. in diameter, and the other ovary had a single 
8.5 cm. follicular cyst. There was a histologically and functional!}’ normal corpus 
luteum in the vascularization stage in one ovary (Pig. 5). The uninvolved 
endometrium was early progravid. 

Patient G. S., aged 37 years, was operated upon on the twenty-fifth day of her 
regular menstrual cycle. The ovaries w’ere slightly larger than normal (Table III). 
There were three follicular cysts, the largest 6.5 cm. in diameter. The corpus 
luteum was normal. The endometrium was a normal progravid type. As in the 
previous specimens, there were no excessive stimulation eifects. 

The follicular cysts in the ovaries of these 4 patients were not large and were 
not numerous. In 3 of the patients in whom some uninvolved endometrium was 
present, there was no evidence that these follicular cysts had produced excessive 
endometrial stimulation. Another fact that indicates little or no disturbance of 
ovarian function was the presence of normally developed corpora lutea in the three 
patients operated upon after the midcycle (Pig. 5). There was no functioning corpus 
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were few vacuoles in tlie granulosa lutein cells. The theca cells, containing frequent 
large vacuoles, were grouped in the angles of the folds of the granulosa lutein layer. 
The entire endometrium had undergone malignant change and had invaded the 
myometrium (Fig. 7). 

The normal corpus luteum removed from Patient ^I. C., aged 51 years, on the 
twenty-fourth day was in the bloom stage and had a fully luteinized granulosa lutein 
cell layer. There was a thick connective tissue layer lining the central cavity. 
Many of the granulosa lutein cells contained peripherally arranged vacuoles. There 
was extensive vacuolization of the theca lutein cells. The endometrial carcinoma was 
so extensive that all the endometrium was involved. The myometrium was invaded. 


Table I. Premenopatjsal Patients (19) 



NAME 

AGE 

CYCLE 

DAY OP 

OPERATION 

CORPUS 

LUTEUM 

ENDOMETRIUM 

First half 

M. A. 

34 

5 

0 

Postmenstrual 

of cycle 

V. C. 

38 

12 

0 

Proliferative 

Second half 

D.E. 

42 

14 

J- 

Progravid 

of cvele 

E. G. 

40 

16 

Ovary not removed 

Progravid 


M. E. A. 

39 

18 

Ovary not removed 

Progravid 


L. W. 

46 

18 

+ 

All carcinoma 


S. S. 

30 

20 

■i- 

Progravid 


J.N. 

37 

21 

0 

Proliferative 


I. C. 

44 

22 

Ovarj' not removed 

Pvogra'vid 


M. C. 

51 

24 

+ 

All carcinoma 


G. S. 

37 

25 

4- 

Progravid 


The remaining patient. J. N. (Table I), was operated upon on the twenty-first day 
of the menstrual cycle. There was no corpus luteum present. The ovaries were 
n by 3 by 1.8 and 2.5 bj' 1.5 by 1 cm. in size. The ovaries contained no large 
follicles and no cysts. The endometrium not involved in the malignant growth 
was interval in type. The development was identical to that observed in the mid- 
cycle in the endometrium of a normal woman. This patient is the only one of this 
group who had not ovulated by the middle of the cycle. 

The 5 corpora lutea described above are histologically normal. Their degrees of 
development at the time of their surgical removal are similar to that of corpora 
lutea removed at corresponding times from completely normal menstruating women. 
That three of these corpora lutea are functioning in a normal manner is evidenced 
by the normal and characteristic responses they have elicited in the endometriums. 
Demonstration of the normal function of the other two corpora lutea, as determined 
b}' a study of the endometria, could not be made since the entire endometrium in 
both instances had undergone malignant change. In spite of the absence of any 
normal endometrium, the corpora lutea were normal histologically. The development 
of these corpora lutea was similar to that of corpora lutea removed at similar 
stages in the menstrual cycle from normal women. There is evidence in these tivo 
instances to indicate that endometrium is not necessary for the normal development 
of the corpus luteum. 

The endometrium in these instances which is not involved in the carcinoma has 
the ability and does respond in an entirely normal manner to the follicular and 
corpus luteum hormonal 'Stimulation that it receives. 

So-called cj-stic glandular hj-perplasia of the endometrium was not present in the 
11 premenopausal patients who had normal cyclic menstruation. 

A group of 8 premenopausal patients could not state with accuracy the dates 
of their last menstrual periods because of continued and profuse bleeding of various 
degrees (Table II). In one instance the tissues of the ovary and normal endometrium 
were not available for study. No corpora lutea were present in the ovaries of the 
remaining 7 patients. 

The endometrium in two instances was charaetcristic of that described as cystic 
glandular hyperplasia (Table II). In one patient, E. S., the hj-perplasia was 
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luteum found in the ovaries of the other patient since she was operated upon im- 
mediately postmenstrually, on the fifth day of the cycle. 

That there has been no excessive estrogenic stimulation associated with the 
follicular cysts in these patients is indicated by: (1) The uninvolved endometrium 
has responded in a typical manner to normal estrogenic and corpus luteum hormone 
stimulation; and (2) the occurrence of ovulation and completely normal corpus 
luteum development and function. 

The following 4 patients (Table III) are premenopausal women who had had no 
regular menstruation (Table III). 

In patient M. E. E., aged 25 years, the ovaries were slightly enlarged and con- 
tained eight follicular cysts I cm. in diameter. The endometrium was proliferative 
in type without excessive growth. There was no corpus luteum in the ovaries. 

In Patient M. D., aged 29 years, one ovary was slightly enlarged and contained 
three follicular cj^sts, 2 cm. in diameter. The other ovary was small and contained 
no cj’^sts. The endometrium was characteristic of a moderate, so-called, cystic 
glandular hyperplasia. No corpus luteum was present. 

The ovaries of Patient E. S., aged 45 years, were normal in size and contained 
but a single 3 cm. follicular cyst. The ovaries did not contain a corpus luteum. 
The endometrium evidenced marked, so-called, cystic glandular hyperplasia. 

In Patient M. L., aged 45 years, the ovaries were larger than normal. In one 
there was a single 5 cm. follicular cyst and in the other there was a metastatic 
adenocarcinoma. The endometrial tissues were not available for this study. 

The endometrium of two of these three premenopausal patients without cyclic 
menstruation evidenced the effects of either excessive or prolonged estrogenic stimu- 
lation (Table III). The cyclic ovaries found in these patients were histologically 
no different from those observed in the premenopausal patients with normal cyclic 
menstruation. The greatest degree of endometrial stimulation was noted in the 
patient (E. S., Table III) whose ovaries were the smallest in this group and in which 
there was only one small follicular cyst. 

There was only 1 of 49 postmenopausal women who had cystic ovaries (Patient 
B. M., Table III). She was 47 years of age and had had menopausal symptoms 
of hot flushes and amenorrhea for only nine months. One ovary was large and 
contained a 10 cm, papillary cystadenoma. The other ovary was also enlarged 
and contained one follicular cyst 3.5 cm. in diameter. There was no corpus luteum. 
The endometrium evidenced slight estrogenic stimulation. 

In the postmenopausal women with adenocarcinoma of the endometrium studied 
here, cystic ovaries were not present except in a single isolated instance. The 
uninvolved endometrium in these patients evidenced very little estrogenic stimulation 
and in many there was none. 

SUMMARY AND CONCLUSIONS 

1. Nineteen of tlie 68 patients studied were premenopausal. Eleven of 
these had cyclic menstruation. Nine of these 11 patients were operated 
upon between the fourteenth and twenty-fifth cyclic days. Eight pos- 
sessed functioning corpora lutea. The two operated upon before the 
fourteenth cyclic day had corpora lutea of the previous cycle. 

2. The corpora lutea were normal even in those instances in wdiieh 
all of the endometrium was involved in the malignant change. 

3. The portion of the endometrium not involved in the malignant 
change in those patients with corpoi'a lutea was noi’inal and had re- 
sponded to ovarian stimulation in a normal manner. 

4. C 3 "stic glandular hyperplasia was not present in any of the pa- 
tients with ej'clie menstruation. 

5. Cj'stic glandular hj^ierplasia Avas found in 2 of the 68 patients 
comprising this study. 



Table III. Patients With Ovarian Cysts (9) 
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3.5 cm. Follicular 



THECA CELL TUMORS OF THE OVARY'' 

Samuel A. Wolfe, M.D., P.A.C.S., and Irwin Neigus, M.S., M.D., 

Brooklyn, N. Y. 

(From the Departments of Gynecology, Long Island College and Brooklyn Jewish 

Hospitals) 

T heca cell tumors of the ovary are mesodermal neoplasms, which 
reproduce the varying histologic patterns of the stroma surrounding 
the Graafian follicle. They also possess distinctive chemical and biologic 
properties. First differentiated Loeffler and Priesel in 1932, they 
were designated as “fibroma theca cellulari xanthomatodes “ because of 
their lipid content. The initial report covered 6 eases, and 4 additional 
theca tumors were added in 1934. Melniek and Kanter recorded the 
first 2 cases in American literature in 1934. Geist reported 5 cases in 
1935 and added 6 others in 1938. Patterson and McCullagh, Fischer, 
Greenhill and Greenblatt, Collins, Varino and Weed, Ruzicka, and Traut 
and Marehetti also added eases of theca tumors to the rapidlj’’ accumu- 
lating literature. Doekerty of the Mayo Clinic contributed 10 cases, 
one with concomitant endometrial carcinoma. Eight additional theca 
cell tumors are herein repoided, one in association with body carcinoma. 

Reports of theca cell tumors stimulated early interest in their histo- 
genesis. Geist, Gaines, and Pollack experimentally produced luteinized 
theca cell and granulosa cell tumors by irradiation of the ovaries of mice 
and concluded that genetically the theca and granulosa cells have a 
common origin from fhe parent mesenchyme of the ovary. This con- 
cept is in accord with Fischel ’s recent embryologic studies. It is further 
supported by Corner’s observation that in South American monkej^s, 
the theca interna cell cannot be differentiated from the lutein and in- 
terstitial cell of the ovary. In 61 tumors of Graafian follicle origin 
(granulosa and theca cell types), Traut and Marehetti generally found 
an admixture of theca and granulosa cells, recording only 4 pure theca 
cell tumors. Novak and Gray also identified granulosa cells in theca 
tumors and proposed a common grouping. Though this is valid from a 
histogenetic and embryologic standpoint, the theca cell tumor is grosslj" 
decidedly different, from the granulosa cell type. 

Theca cell tumors are unilateral, firm, solid, and vary greatly in size. 
In our series they ranged from 8 cm. to 25 cm. in diameter. The ex- 
ternal surface though occasionally smooth is more often irregularly lobu- 
lated. The color varies from a gray to yellowish brown. On cut section 
the neoplasm may be circumscribed (Cases 6 and 7). As a rule, it is 
diffuse presenting a fine fibrillar pattern. Varying sized islands have a 
diagnostic yellow or yellow ochre color. Such zones may fuse insensibly 
with adjacent gray white fasciculi or are sharply circumscribed by 
pearlj' hyalinized fibrous bands which are prominent in many of the 

•Read at a meeting- of the Brooklyn Gynecological Society, March 7, 1941. 
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6. Cystic changes in the ovaries were found in S premenopausal pa- 
tients and in one postmenopausal patient. 

7. 0\ailation and corpus lutenm development progressed normally, 
even in those patients with cj’-stic ovaries. 

8. The cystic changes in the ovaries thus were demonstrated to he 
incidental and without significance. 

9. In patients with endometrial carcinomas, tlie ovaries may function 
normally and the uninvolved portion of the endometrium may be normal 
and respond normally to ovarian stimulation. 

10. Thus, the etiologic significance of hyperestrinism or the unopposed 
action of estrin in endometrial carcinoma is not demonstrated in the 
patients of this report. 
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Boisseau, Spinetta, Dnielle, and Durandy: The Infrequency of Neurosyphilis in 

Prostitutes, Presse med. 47: 1658, 1939. 

The writers, working in the Nice and Maritime Alps Prophylactic Medical 
Center, saw 1,313 cases of sj-philis (287 hereditary and 1,026 acquired cases) in 
the period between April 1, 1938, and Feb. 15, 1939. In the group of 1,026 cases of 
acquired sj-philis, there were 419 females. Twentj'-five (6 per cent) of these 
women had tabes dorsalis, while in 52 other females neuros 3 'phiIis existed as 
cerebral sj-philis (5 cases), hemiplegia (3 cases), oculopupillarj- disturbances (38 
cases), and other nerve involvement in 6 instances. 

During this same period the authors also examined 668 prostitutes, and of 
these 307 (46 per cent) had sj-philis. None of the syphilitic prostitutes had tabes 
dorsalis, while in onlj* 3 instances (1 per cent) was there evidence of oculo- 
pupillarj- involvement. 

Ago docs not seem to explain the infrequencj' of neurosj'phUis in prostitutes. 
Duration of the disease, as a factor, is difficult to evaluate although 73 of the 
sj-philitie prostitutes were known sj'philitics for nine j'ears or more. 

The writers conclude that the infrcquencv' of neuros^-philis in a prostitute is duo 
to the fact that such an individual receives early diagnosis and early intensive and 
prolonged treatment for her syphilitic disease. 


CtAiP. E. Folsome. 
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and Gaines, are often prominent bnt no constant pattern is present 
throughout the growth. Adjoining cells are individually separated by 
connective tissue fibriUae. The cell membrane is poorly defined, the 
cytoplasm is vacuolated and the nucleus vesicular. Ovoid cell forms 
simulating the granulosa cell type are inconstant. Hyaline change is 
frequent and the collagenous matrix supports scattered spindle and fusi- 
form nuclei. In such areas the tumor is indistinguishable from fibromas. 
Calcareous deposits are not uncommon. By the silver impregnation- 
staining technique, demarcation of the theca cell by a pericellular fibrous 
reticulum is especially prominent. This teelmique also affords differ- 
entiation from any contained granulosa cells. 



Fig. 3. — Case 1. Theca cell tumor stained by Sudan III technique. The collections 
of dark black granules reveal accumulations of lipid globules in and between the cell 
bodies. X80. 

Associated pathologic changes in the uterus are noteworthy. The 
endometrium often shows glandular-cystic or the more active adenom- 
atoid hyperplasia. Occasionally epithelial proliferation is so marked 
that adenocarcinoma of the body is present. Of 8 cases in this series en- 
dometrium was available for study in three. Two showed glandular 
cystic hyperplasia (Cases 1 and 2), and focal adenocarcinoma coexisted 
in Case 1. The third ease presented a normal premenstrual pattern. 
Pibromj^omas of the uterus were noted in 4 of the 8 eases and adeno- 
myosis interna in 2 of the 3 uteri available for microscopic examination. 

The distinctive eliemieal feature of theca tumor is the content of in- 
tracellular and extracellular lipids (Fig. 3). These impart to the tumor 
its diffuse or more often circumscribed yellow or jmllow ochre appear- 
ance so diagnostic on gross inspection. By polariscopic examination, 
Geist first revealed that some of these lipids are doubly refractile, in- 
dicating the presence of cholesterol or cholesterol esters. Traut .more 
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tumors (Fig. 1). Cystic areas are not uncommonly noted and result 
from liquefaction necrosis (Cases 2, 3, 4, 7, and 8). In Case 4, the theca 
cell tumor co-existed with a simple serous cyst and could pass as adeno- 
fibroma cj'sticum. Microscopically, the tumor is composed of concentric, 
parallel or interdecussating sheaths of broad spindle, fusiform, or poly- 
gonal cells (Fig. 2). The latter called “epithelioid type,” by Geist 




Fig. 1. — Case 2. Gross section of a theca cell tumor. Irregular yellow islands arc 
demarcated by prominent zones of gray white hyaline. A fine reticular matrix is ap- 
parent. The numerous cysts are the result of liquefaction necrosis. 



Fig. 2. — Case 2. The theca cells are arranged in broad parallel .sheets, irregular 
whorls or interdecussating irregular angles. The pericellular reticulum i.s prominent. 
Tlie cytoplasm is vacuolated. The vesicular nucleus is round, oval or fusiform. There 
are beginning collagen deposits. X200. 
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theca cell. In the primordial follicle, it is a spindle fibrous cell changing 
to an ovoid pseudoepithelial cell with cavitation of the maturing follicle. 
As shown by Asehheim it contains estrogenic hormone. After follicular 
rupture and the appearance of the lutein column, the theca cell shrinks, 
its cytoplasm becomes clear, and the nucleus pyknotic. It reverts to the 
inactive fibrous stromal cell in the fatty and hyaline involution phases 
of the corpus and no longer functions. Corner after reviewing all ex- 
periments recorded in the literature states “that estrogenic hormone is 
produced in the ovary and that the most probable site is the theca 
interna of follicles of all sizes.” Allen in a more recent review on the 
physiology of the ovaries states, “that all ovarian tissue may secrete 
estrogen-granulosa, theca, interstitial and luteal, although follicular 
epithelium is normally the primary source.” 

Our OAvn lipid studies by the differential Hoerr-Komeis staining tech- 
nique indicate a relationship between high phospholipid and cholesterol 
content of theca tumors and menstrual anomalies which are clinical in- 
dices to hormonal aberrations. The endometrium when available gives 
further aid in this direction. This method, however, is not entirel}^ ac- 
curate, for the source of hormone from any contained granulosa cells is 
not excluded. The ratio of phospholipid to cholesterol is decidedly 
varied through the tumor and is difficult to estimate adequately, unless 
huge numbers of blocks and sections are studied. A small tumor even 
if abundantly laden with lipids may not produce a total amount of 
hormone sufficient to evoke endometrial changes or menstrual anomalies. 
Hj’-alinized senescent tumors contain little or no lipids. In Cases 1, 3, 
7, and 8), Avhich presented menstrual anomalies, there Avas either diffuse 
or focal concentration of lipids in the sections examined. The endo- 
metrium available in Case 1 shoAved glandular cystic hyperplasia and 
focal adenocarcinoma. In Case 2, postmenopausal bleeding Avas lacking 
in spite of a glandular cystic endometrium and diffuse lipid content. 
Evidently this represented the amenorrheic form of hyperplasia. In 
Case 4, the large but markedly hyalinized tumor Avith scant lipid pro- 
duced no menstrual aberrations. Case 5, Avith scant lipid content, pre- 
sented menorrhagia, probably due to associated fibroids, for there Avere 
no glandular cystic changes in the endometrium. In Case 6, Avith only 
mild menorrhagia, there Avas abundant lipid but the tumor Avas small 
in size. The endometrium Avas not available for study. 

The clinical features of theca cell tumors are distinctive but generally 
similar to those seen in granulosa cell neoplasms. They are usually en- 
countered in Avomen past menopausal age, although no period during 
active sex life is exempt. Patterson and McCullagh record a theca cell 
tumor in a 92-year-old Avoman aa'Iio complained of Amginal bleeding. 
The removed uterus shoAA^ed associated glandular cystic hj^perplasia. In 
our series, the ages ranged from 30 to 63 years, the average Avas 45 years. 
Five Avere multiparas and 3 nulliparas. Menstrual anomalies comprise 
the most striking complaint. In AVomen past the menopause, there is 
often recurrent bleeding, but it may be lacking even Avhen glandular 
cystic hyperplasia is noted. In younger patients, the histoiy is usually 
of menorrhagia folloAA'ed by or preceded by amenorrhea or hypomenor- 
rhea. In this series, one of three postmenopausal women experienced 
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recently differentiated the varied lipid components b}’ the osmic acid- 
sndan III staining technique of Hoerr-Romeis. By this method the 
minute phospholipid globules stain faint rose pink. The somewhat large 
globules of free cholesterol appear yellow amber to mahogany. Cho- 
lesterol esters, neutral and aeid fats appear as larger globules and 
stain black. This technique was followed in our series and the 
findings recorded in the individual pathologic reports. It must be em- 
phasized, however, that the amount of lipids is varied in the many zones 
of the tumor. It is our impression that i^hospholipids and cholesterol 
are more marked where the theca cells have a fusiform or rounded ap- 
pearance. Necrotic areas due to liquefaction or torsion of the tumor 
show large deposits of aeid and neuti-al fat. With exceptions noted 
below, other ovarian neoplasms do not contain lipid. In studies of dys- 
germinoma, fatty acids and neutral fats were noted in areas of necrosis. 
In the fibrous matrix of a Brenner tumor, studied for comparison, no 
lipids were present. Phospholipids and cholesterol were diffusely de- 
posited in the cell cytoplasm of three granulosa tumors. Geist and 
Gaines, Greenblatt, Greenhill and Brown also failed to find lipid de- 
posits in ovarian tumors other than the granulosa cell neoplasm and 
arrhenoblastoma, both associated Avith hormonal effects. 

The biologic significance of the lipids in theca cell tumors has not been 
entirely determined, for the function of the normal theca cell has not 
been fully clarified. Whether lipids are stored in the theca cells or 
produced in situ is unlaiown. Geist and Spielman have shoAvn that 
theca tumors contain large quantities of estrogenic hormone. Chemi- 
cally, the latter is closely related to cholesterol. It Avas felt, therefore, 
that the biologic and hormonal activity of theca tumors might be ad- 
judged by their cholesterol and phospholipid content. An experimental 
Imsis for this concept Avas presented by Bloor, Okey and Corner. Their 
studies of corpora lutea of the soav indicate that the phospholipid con- 
tent bears a direct ratio to the physiologic activity of the corpus luteum. 
The I’elation of free cholesterol to lutein activity is less clear but appears 
to be similar to phospholipid. Cholesterol esters appear in high ratio 
Avith retrogression of the corpus luteum. Boyd and Elden also analyz- 
ing activity of the corpora lutea of the sow conclude that the estrin con- 
tent parallels the phospholipid concentration. The amount of progestin 
in the corpus luteum Amries iuA-ersely AAuth the ratio of free cholesterol 
whicli is seemingly conA'erted into hormone. 

Traut, Kuder, and Cadden next employed lipid studies to determine 
the hormonal actwity of granulosa and theca cell tumors of the human 
being. They used the Hoeri’-Romeis staining technique and also quanti- 
tative chemical analysis for phospholipid, cholesterol, and fats. They 
concluded that phospholipids are indicative of hormonal potentiality 
and that neutral fats indicate the end stage of lipid metabolism. In a 
later communication, hoAA’ever, Traut and i\Iarchetti indicated that piire 
theca cell tumors, inspite of demonstrable lipid content, may produce 
no appreciable hormone. They fiirther suggested that the granulosa 
cells contained in theca cell tumoi’s produced the hormone or else that 
theca cells produce hormones only in their early stages of groAvth. The 
latter vicAV is more in keeping with the Ioioaati cyclic changes of the 
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numerous and often of sinusoidal dimension. The Sudan III stains showed fine 
globules of fat in the bodies of many of the cells as also in some of the intercellular 
spaces. Distribution was not uniform. Sections stained by the Hoerr-Eomeis method 
confirmed the above. Though there was a moderate amount of phospholipid; 
brown cholesterol granules were predominant. There were scattered amounts of 
neutral and acid fat. 



Fig. 4. — Case 1. Classical glandular cystic hyperplasia in association with theca cell 

tumor of the ovary. X80. 



Fip 5 Case 1. Adenocarcinoma of the body associated with endometrial hyper- 

plasia 'in theca cell tumor. Notice the irregular gland spaces, the proliferating ceu 
buds and secondarj- gland spaces. Cell alignment has been lost in these more compiei. 
glands. The stroma is scant. XSO. 
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vaginal bleeding (Case 1). In two 45-year-old women, oligo- and lij^o- 
menorrhea, respectively, were present (Cases 3 and 8). Of three women 
in active sex life, two complained of slight menorrhagia (Cases 5 and 6) 
and one of hypomenorrhea (Case 1 ). Abdominal pain was a pre- 
dominant complaint in 7 of 8 cases. In four patients (Cases 3, 5, 7, and 
8), this was due to complete or partial torsion of the pedicle. Physical 
examination generally revealed a firm, ovoid tumor mass. In 6 of 8 
cases, this was noted on palpation of the abdomen. In the remaining 
2, it was discovered by vaginal touch. A diagnosis of ovarian tumor, 
however, was made preoperatively only in 3 cases, the remaining 5 Avere 
interpreted as fibromyomas. It must be explained, however, that in 3 
of these patients the theca cell tumor Avas associated Avith fibromyomas 
of the uterus. Theca cell tumors are usualty beuign, l)ut the true in- 
cidence of malignanej’- remains to be established. A malignant theca 
tumor associated Avith ascites and metastasis has been reported by 
Loeffler and Priesel. Another malignant theca tumor Avith ascites Avas 
presented by Geist and Gaines. In this report all 8 theca tumors Avere 
benign although one Avas associated Avith adenocarcinoma of the body. 
Therapy consists in operative removal of the neoplasm. 

CASE REPORTS 

Case 1. — Mrs. J. E. (No. 30846), aged 57 years, white, married, gravida 0, was 
admitted to the Long Island College Hospital on Aug. 8, 1936, complaining of 
leucorrhea and vaginal bleeding. Menses began at 13t^ years, recurred every twenty- 
eight to thirty-nine days, and lasted four days. Since October, 1933, however, 
the periods have been very irregular, appearing at two- to twelve-month intervals. 
On May 14, 1936, the patient noted yellow or sanquineous vaginal discharge which 
had persisted until admission. The pertinent physical finding was an irregular 
nodular uterine mass approximating the size of a fourteen to sixteen weeks’ gesta- 
tion. A diagnosis of uterine fibroid and adenocarcinoma of the fundus was made. 
At operation there was a small quantity of clear serous fluid in the peritoneal carnty. 
Panhysterectomy and bilateral salpingo-oophorectomy were performed. The post- 
operative course was uneventful. 

Pathologic Iteport . — The uterus, removed by panhysterectomy, measured 12 cm. 
in length, 12 cm. transversely and 7 cm. in the anteroposterior diameter. Enlarge- 
ment resulted from numerous interstitial fibromyomas, the largest of which in the 
right cornual region measured 5 cm. in diameter. The cerr-ix was essentially nega- 
tive. The endometrium Avas thickened and several fundal polj’ps Avere present. The 
myometrium contained numerous minute fibromyomas. Microscopicallj’, the endo- 
metrium presented classical glandular cystic hyperplasia (Fig. 4). In several areas, 
hoAvever, the hypertrophied glands contained proliferating cell buds which fused, re- 
sulting in formation of secondarj' gland spaces (Fig. 5). In such areas cell align- 
ment had been lost. The cytoplasm was reduced in amount and the nuclei varied 
slightly in size, shape, and staining character, hlitotic figures Avere common. The 
stroma was compact and cellular. The myometrium Avas free from malignant de- 
posits. The fibroids presented the usual appearance. The right and left tubes 
showed no gross or microscopic anomalies. The left ovary was atrophic. 

The right ovary Avas converted into a firm, lobular mass which measured 13 by 
S by 6 cm. Gross section revealed a fibrillar gray white structure of irregular pat- 
tern. Circumscribed islands presented a yellow tint. Microscopically, the tumor 
was comprised of proliferating broad spindle cells. Deposition of intercellular 
hyaline Avas focally pronounced, and calcareous deposits occasionall}* encountered. 
"Wliere cellularity was most marked, the spindle cells coursed in irregular sheaths 
which interdecussated at irregular angles. Broader fusiform cells Avere frequent. 
The cell membranes Avere often indistinct. The nuclei, spindle, oval, or fusiform in 
shape, were vesicular in character. Nucleoli Avere prominent, The capillaries were 



Table II. Theca Cell Tumor. Pathologic Findings 
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Diagnosis : Endometrial hyperplasia ; focal adenocarcinoma, multiple flbromyomas 
(interstitial), and theca cell tumor of right ovary. 

The clinical history, physical and pathologic findings of the remaining 7 cases are 
abstracted in Tables I and II. 


CONCLUSIONS 

1. Theca cell tumors arise from the mesenchyme of the ovary and 
histogenetieally are related to granulosa cell neoplasms. 

2. A diffuse or more often insular yellow appearance on cut section 
is distinctive and allows gross differentiation from ovarian fibroma which 
it otherwise so closely resembles. 

3. Microscopically, the tumor is composed of concentric, parallel or 
interdeeussating sheaths of broad spindle, fusiform or polygonal cells 
each surrounded by fine connective tissue fibrillas. The Foote or Laid- 
law silver stains afford easy demonstration of pericellular network. 

4. The microscopic demonstration of intracellular lipids is distinc- 
tive. Free cholesterol, cholesterol esters, phospholipids, acid, and neu- 
tral fats are recognizable by the Hoerr-Romeis staining technique. 

5. The quantitative ratios of the varied lipid fractions studied in con- 
junction with the endometrial pattern afford some index to the bio- 
logic activity of the tumor. 

6. Eight cases of theca cell tumors are reviewed. Associated uterine 
pathology is frequent. Glandular cystic hyperplasia, one with adeno- 
carcinoma was present in two of three uteri available for study. Fibro- 
myomas occurred in one-half of the cases. 

7. Amenorrhea or atypical menstrual bleeding is the predominant 
complaint. Pain, if present, is due to torsion or rotation of the tumor. 

8. The presence of a unilateral solid pelvic tumor, independent of 
the uterus and associated with postmenopausal bleeding or menstrual 
irregularities, is suggestive of a theca cell tumor of the ovary. Granu- 
losa cell neoplasms, however, must be excluded. 

Our thanks are hereby extended to Dr. Max Lederer, Director of Laboratories of 
the Jewish Hospital, for permission to review the pathologic material, and to Drs. L. S. 
Schwartz, T. S. W''elton, I. Tran, and S. Livingston for permission to review their cases. 
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Presumably these renal vascular changes are caused by, or concomi- 
tantly with the toxemia. Do they persist? 

Bell described old glomerular lesions in a woman dying of recurrent eclampsia 
seven years after the original attack. He considered that such lesions do persist, 
and that the posttoxemic hj'pertension, so often found, might be explicable on this 
basis. Baird and Dunn did not find the same lesion persisting eighteen months after 
eclampsia, in the one case which they examined after an interval. Page and Coxi^ 
have added observations on 7 more patients djdng of various causes at different times 
after toxemia of pregnancy. In all cases they found some degree of thickening 
in the glomerular basement membranes, which they believed to have persisted as a 
sequela of toxemia. Kellar, Arnott and Matthewis did not examine any cases sur- 
viving the acute toxemia, but thought that it is “not unreasonable to suppose that 
in a certain number of cases the lesion will progress and develop into a fully estab- 
lished chronic nephritis.” However, Kellarie later failed to find such changes in the 
kidneys of 3 women dying of recurrent toxemia. 

Since the glomerular lesions might gradually heal, even in the pres- 
ence of hypertension, the ideal material for pathologic study would be 
the kidneys of women dying accidentally a few months or a very few 
years after the toxemia of pregnancy. As we have seen, such observa- 
tions are very few, and these are contradictory. We have, therefore, 
attempted an in vivo “chemical dissection” of the kidney in a series 
of posttoxemic -women. These observations on the renal and glomerular 
hemodynamics may be interpreted as supporting the hypothesis that 
toxemia of pregnancy does leave renal-vascular damage. Perhaps this 
damage may initiate the vicious cycle causing hypertension. 


METHOD 


Smith, Goldring, and Chasisi" have found that, at low plasma concentrations, 
diodrast has a renal extraction ratio of very nearlj' 100 per cent. That is, however 
much goes in the renal artery none comes out the renal vein, because all the diodrast 
is removed (and excreted) on one perfusion of the kidny. Measurement of the blood 
level of diodrast and of the quantity excreted each minute, then, enables one to 
calculate the volume of plasma (or whole blood) which must have perfused the kid- 
ney to pro-vide the diodrast excreted. 

The volume of glomerular filtration may be measured simultaneously by determina- 
tion of the ratio of the quantity of inulin excreted each minute to the plasma level 
of inulin, since inulin is neither excreted nor reabsorbed by the renal tubule cells 
(Smithrs). Also, the volume of filtrate may be approximated from the maximal urea 
clearance. Usually the maximal urea clearance, in milliliters per minute, is about 60 
per cent of the glomerular filtration. 


Simultaneous measurement of the plasma flow (diodrast clearance) and glomeru- 

urea clearance^ . , , , i, 

lar filtration (inulin clearance or ) permits us to calculate wnat pro- 


portion of plasma is filtered into Bowman’s capsule as “pre-urine.” This is a most 

. glomerular filtration . ,, , ,, 

useful calculation, and the quotient of plasma flow called the filtration 

fraction. ’ ’ 

RESULTS AND DISCUSSION 

In Table I are summarized the observations made in 30 normal 
women, and in 11 lijqiertensive women -who have never had a toxic 
pregnancj’-. Normally the filtration averages about 116 ml. per mimite, 
the renal plasma flow averages 567 ml. per minute, and the filtration 



THE QUESTION OF GLOMERULAR DAMAGE FOLLOWING 
TOXEMIA OF PREGNANCY 

Leon C. Chesley, Ph.D., Jersey City, N. J. 

(From- the Margaret Hague Maternity EospitaJj 

M any posttoxemic women eventually develop hypertension, and 
we have found that the status at fifty-two months (average) post 
partnm is very definitely correlated with factors which suggest that 
toxemia causes damage which is associated with the finding of hyper- 
tension at this time. (Tliese factors are, partieularlj^, the duration of 
toxemia and repeated toxemias, Chesley and Somers,^ Chesley and 
others^.) Perhaps these women with high blood pressure at fifty-two 
months post partnm merely have hypertension earlier than they other- 
wise might. We do lielieve that some degree of control over the appear- 
ance of hypertension after toxemia is possible, hut we cannot say 
whether this control is postponement or prevention. 

In seeking the answer to the question of whether toxemia of preg- 
nancy causes vascular-renal damage, one first looks to pathologico- 
anatomic observations. There are several repoits in tlie literature 
describing renal changes as found at autopsy some years after the 
toxic pregnancy (Heynemann,® Herrick and Tillman,'* McKelvey and 
MacMahon,® Zimmerman and Peters®). In nearly all of these cases 
the patients have died of cardiovascular-renal disease after a moz’e or 
less prolonged course of hypertension. The pathologic findings have 
usually been those of nephrosclerosis secondary to the hypertensive 
cardiovascular disease. The significance of these studies is that they 
establish the usual nature of tlie posttoxemic hypertension which has 
been so often miscalled “chronic nephritis.’’ In some cases either true 
chronic glomerulonephritis or pyelonephritis has been found; these 
diseases, when found, frequently having antedated the toxic pregnancy. 
Herrick, Tillman, and Grebeiie” in 1936 wrote : “To confuse this dis- 
ease (hypertensive cardiovascular disease — L.C.C.) with nephritis is to 
be blind to a well and long accepted opinion of the medical clinic and 
of the pathologic laboratory.” Since 1936 Page® has adduced strong 
evidence that there may be a causative renal factor for the high blood 
pressure found in many cases of hypertensive cardiovascular disease 
(“essential” or “primary” hypertension). Even though this be true, 
it seems worth while to differentiate between this disease and chronic 
nephritis. 

The anatomic studies just cited do not answer the question as to what 
changes, if any, are specifically caused and left by the toxemia of preg- 
nancy. 

Glomerular lesions in the acute phase of eclampsia have been described by L6hlein,o 
Fahr,io Lubarsch,ii Ben,i2 Baird and Dunn, is and by several others. The typical 
lesion seems to be a thichening' of the basement membrane of the glomerular capil- 
laries, often with an increase in thickness and occasionally in number of endothelial 
cells. The significant result of these changes is that the lumina of the glomerular 
capillaries are narrowed. 
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We have measuTed the renal plasma flow in 15 women with hyper- 
tension following toxemia of pregnancy, and in 7 posttoxemic Avomen 
with normal blood pressures. Simultaneously we have determined the 
urea clearances, and made a rough estimate of the glomerular filtration 
therefrom. The data in Table II indicate that the filtration fraction is 
normal in all but 2 eases, though considerable decreases are usually 
found in the renal plasma flows. This is in marked contrast to the 
findings in the “male type” of hypertension. 

In posttoxemic hypertension, Ave find: (a) diminished plasma Aoaa^ 
(usually), (b) diminished filtration (usually), and (c) normal filtra- 
tion fraction. These findings point to the glomerular capillaries as the 
site of obstruction to the blood floAV. Either there are fcAver glomeruli 
than normal, or the lumina of the capillaries are narroAved. It is just 
such capillary narroAving Avhich Bell,^^ and Page and Cox^‘‘ haA^e de- 
scribed as persisting after toxemia of pregnancy. If these glomerular 

Table II. Renal Hemodynamics in Posttoxemic Hypertensito AA'^omen 


AGE 

YEARS 

post 

partum 

YEARS 

BLOOD 

PRESSURE 
JIM. HG 

PLASMA 

CLEARANCE OP 

CALCULATED 
GLOMERULAR 
FILTRATION 
ML. PER 

MINUTE 

FILTRA- 

TION 

FRACTION 
PER CENT 

DEFICIT IN 
RENAL 

BLOOD 
FLOAV* 
PER CENT 

DIO- 

DRAST 

ML. PER 
MINUTE 

UREA 

ML. PER 

MINUTE 

41 

0.1 

170/106 

358 

68.0 

113.3 

31.6 

41 

30 

1.3 

192/120 

434 

48.1 

80.1 

18.5 

18 

34 

3.2 

152/90 

403 

52.0 

86.7 

21.5 

30 

37 

3.4 

180/130 

538 

58.4 

97.3 

18.1 

2 

48 

4.7 

168/90 

430 

43.2 

72.0 

16.8 

10 

37 

2.2 

170/120 

437 

70.2 

116.9 

26.8 

17 

48 

3.6 

150/90 

517 

62.2 

103.6 

20.0 

4 

38 

5.5 

210/140 

376 

38.3 

03.8 

17.0 

33 

40 

2.0 

240/126 

450 

57.9 

96.5 

21.5 

24 

39 

1.8 

220/120 

377 

40.5 

07.5 

17.9 

30 

48 

5.0 

220/110 

382 

38.6 

64.4 

16.8 

31 

40 

4.0 

190/150 

349 

47.5 

79.2 

22.7 

40 

30 

0.6 

180/120 

454 

53.2 

SS.8 

19.5 

19 

24 

0.1 

170/100 

531 

63.0 

105.0 

19.8 

10 

35 

1.3 

140/90 

392 

54.9 

91.6 

23.3 

28 


’As compared with average normal of 850 ml. per minute. 


lesions do persist, they serve to explain the renal blood floAVS and filtra- 
tion fractions Avhich Ave liaA^e observed. Since the thickening of the 
basement membranes of the glomerular capillaries is thought to be 
specific for toxemia of pregnancy, it AA'ould folloAV that the renal ischemia 
found at folloAA'-up is a consecpience of the toxemia. 

There are tAvo possible alternatixm explanations for the observed rela- 
tionships betAveen the plasma floAA's and filtration volumes, (a) Both 
afferent and efferent arterioles may be constricted, the increased tonus 
being so balanced as to maintain a normal filtration fraction at the ex- 
pense of the filtration A'olume. (b) Since the glomerular filtration is 
e.stimated from the maximal urea clearance, an unusually great back- 
diffusion of urea from the tubules could account for an apparent reduc- 
tion in filtration volume. This increased back-diffusion of urea Avoiild 
then have to be exactly balanced AAuth the renal blood floAV .so as to main- 
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fraction is about 20 per cent. In the hypertensive women who have 
had no pregnancies or no toxemias of pregnancy, the renal blood flow 
is characteristically reduced while the filtration remains relatively nor- 
mal because of the high filtration fraction. These changes have been 
described as typical for essential hypertension in men, and to avoid 
circumlocution we shall refer to these patients as having the “male 
type" of hypertension. 

Table I. Summary of Observations on Renal Hemodynamics in Normal Women, 
AND in Hypertensive Women Who Have Never Had a Toxemia of Pregnancy. 
Complete Data for Each Case Have Been Published Elsewhere (Chesley and 

ClIESLEYlS) 



MEAN AND 

RANGE 

GLOMERULAR 

PLASMA 

FILTRATION 

RENAL BLOOD 

DEFICIT IN 

CASES 

FILTRATION 

ML./MIN. 

FLOW 

ML./MIN. 

FRACTION 

PER CENT 

FLOW 

ML./MIN. 

BLOOD FLOW 
PER CENT 


Normal Women 


30 

Mean 

116 

567 



0 


High 

163 

848 





Low 

75 

459 



18 


“Male Type” Essential Hypertension 


11 

Mean 

106 

351 

30.2 

559 

34 


High 

128 

557 

45.4 

685* 

19* 


Low 

32 

96 

25.0* 

153 

82 


♦Excluding 3 cases with normal renal blood flow ; lowest filtration fraction of these 
3 is 21.3 per cent, highest renal blood flow is 868 ml. per minute. All cases are in- 
cluded in the moans. 


It ivill be remembered that glomerular filtration is a purely physical 
process dependent upon the intracapillary hydrostatic pressure and 
that, therefore, the proportion of plasma filtered (filtration fraction) 
will vary with the intracapillary pressure. The pressure within the 
glomerular capillaries can and does vary, depending upon the relative 
tonus of the afferent and efferent arterioles. 

Let us assume that only one set of vessels change tonus at a time : 

1. Constriction o£ the afferent arterioles (leading into the glomerulus) would: 
(a) diminish the renal plasma flow (diodrast clearance) ; (b) decrease the pressure 
distal to the constriction, in the glomerular capillaries, and the filtration would fall 
markedly; (e) decrease the filtration fraction because the filtration falls more, rela- 
tively, than does the plasma flow. 

2. Constriction of the glomerular capillaries would: (a) diminish the renal 
plasma flow; (b) decrease the filtration; (c) not affect greatly the filtration fraction, 
because the intracapillary pressure is not much changed. 

3. Constriction of the efferent arterioles would: (a) diminish the renal plasma 
flow; (b) increase the intravascular pressure proximal to the constriction, in the 
glomerular capillaries, and thus increase the filtration fraction; (e) maintain a nor- 
mal filtration volume in the face of a deficit in plasma flow. (Smith and others^o 
have demonstrated mathematically that filtration will remain constant when the 
volume of plasma flow is regulated by the tonus of the efferent arterioles, i.e., the 
filtration fraction will varj- inversely as the plasma flow.) 

Thus we see that the “male type” of essential hypertension is asso- 
ciated with constriction of the efferent arterioles. This explains why 
most clinical tests of renal function remain normal in itncomplicated 
essential hypertension, even though the renal plasma (and whole blood) 
flow may be reduced by as much as 50 per cent. 
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Having demonstrated that there is usually some reduction in the renal 
blood flow in posttoxemic hj'-pertension, we were interested to know what 
might be found in posttoxemic women with normal blood pressures. In 
Table III are summarized the measurements made in 7 women, all of 
whom had had either eclampsia or severe preeelampsia within the past 
1 to 4.2 years. In several of these cases the deficit in renal blood flow, as 
compared with average normal, is greater than that found in some of the 
hypertensives. In 2 eases, the filtration fractions are very low (possibly 
because of decreased glomerular permeability?). While none of these 
women is hypertensive, some degree of renal damage may be present 
in 5 of the 7. Perhaps hypertension itself prevents the appearance of 
more marked renal ischemia in the patients with high blood pressure; 
this has been more fully discussed elsewhere (Chesley and Chesley^“). 



FILTR'ATION FRACTION IN TOXEMIA 


Chart 1. — The relation between the filtration fraction as measured at the height of 
toxemia and the presence or absence of hypertension (above 140/90) two years later. 
Black squares represent hypertensives ; white squares represent patients with normal 
blood pressure. 


RELATION OP THE FILTRATION FRACTION IN TOXEMIA TO SUBSEQUENT 

HYPERTENSION 


We2i liave measured the renal blood flow during; the acute phase of to-vemia, 
and found that it is characteristically normal, althougli there is a wider range above 
and below average than we 22 found in normal women. In these toxemic women the 
filtration fractions vary widely, and many values are definitely abnormal. Fig. 1 
shows tlie .distribution of tlie filtration fractions as determined at the height of the 
acute toxemia. (Our findings as regards renal blood flow and filtration fractions 
in toxemia have recently been confirmed by Corcoran and Page , 22 and by Taylor2i.) 

We have re-examined all of our patients at twenty to twenty-four months after 
the measurement of renal function, and find a correlation between the filtration 
fraction as then determined and the blood pressure of today. 

Following the argument outlined above, these patients may be divided into .) 
groups on the basis of their filtration fractions during toxemia. 


Group A. Patients With High Filtration Fractions (Above 25 Per Cent). 
Women in this group exliibit the efferent arteriolar constriction characteristic of the 
"male type" of hypertension. Pour such cases were observed (2 unpublished). 
Of these, 3 were known to have had hypertension antedating the first pregnancy, and 
now have elevated blood pressure at two j’ears after delivery. In the fourth case, 
the pre-eclampsia was complicated by pyelitis which may have disturbed the renal 


hemodynamics; this patient is now normal. 

Group B. Patients With Low Filtration Fractions (Below 17 Per Cent). In 
the 10 patients showing lowered filtration fractions, it is presumed that glomerular 
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tain an apparently normal filtration fraction as estimated from the urea 
clearance, although the actual filtration fraction were elevated. Neither 
of these alternatives appeals to us so much as does the first explanation, 
which incriminates the capillaries. 

"Whether the posttoxemie hypertension is caused by the disturbance 
in renal hemodynamics cannot be finally decided at the present time. It 
seems logical to suppose that the narrowing of the capillary lumma 
might lead to hypertension. The probable mechanism of renal hyper- 
tension, as simplified from the publications of Page® might be sum- 
marized as follows ; 

1. Keduction in intrarenal pulse pressure (lessened difference between systolic 
and diastolic pressures iih the kidney). 

2. Eelease of renin from the kidney. 

3. Activation of renin angiotonin (the pressor substance). 

4. Generalized arteridar constriction, especially marked in efferent glomerular 
arterioles. 

5. Further reduction in the intrarenal pulse pressure (because of 4), thus estab- 
lishing a vicious cycle which maintains hj'pertension. 

Reduction in the lumina of the glomerular capillaries would, of course, 
offer an increased resistance to perfusion. This would result in an in- 
creased back-pressure, and thus the intrarenal diastolic pressure would 
be increased. The systolic pressure remaining constant, the intrarenal 
pulse pressure must be diminished. Such reduction in pulse pressure 
appears to be the stimulus for the release of renin from the kidney. 

Posttoxemie hypertension seems not to fulfill one of the postulates 
(Number 4 in the above summary) in that the efferent arterioles do not 
appear to be constricted. If they really are not constricted, then this 
form of hypertension is not a typical renal hypertension. However, the 
efferent arterioles may be constricted, and the expected increase in filtra- 
tion fraction not found because of diminished capillary permeability. 
We do not Imow whether the thickened basement membrane, if present, 
would be less permeable than normal. If its permeability were dimin- 
ished, then the constriction of the efferent arterioles would be masked, 
since the increased intraglomerular pressure would be expended in main- 
taining a normal filtration fraction. 

Table III. Eenal Hemodyxashcs ik Posttoxemic IVomex IVitii Noemal Blood 

PKESSrUES 


AGE 

YEARS 

POST 

PARTUM 

YEARS 

BLOOD 

PRESSURE 

MM. HG 

PLASMA 
CLEAKrYXCE OP 

OALCVLATED 

GLOMERUL.VR. 

Fn.TKATIOX 

ML./lIIX. 

FILTRA- 

TIOX 

FILVCTIOX 

PER CEXT 

DEFICIT 

IN REXAL 

BLOOD FLOW 
PER CEXT 

DIO- 

drast 

ml./mix. 

UREA 

ML./MIX. 

23 


90/30 

037 

65.6 



MgEMI 

38 

4.2 

110/66 

411 

55.0 




36 

1.1 

98/00 

721 

98.0 




32 

3.5 

100/70 

435 

36.0 

60 



23 

1.5 

110/70 

493 

60.9 

101 

20.5 

IS 

IS 

l.S 

114/74 

439 

35.9 

(iO 

13.1 

14 

33 

1.3 

120/70 

392 

54.9 

92 

Of> o 

28 


•Renal blood flow 13 per cent above average normal of S.'iO ml. per minute. 



















THE EFFECTS OF CERTAIN GONADOTROPIC EXTRACTS ON 
ANOVULATORY CYCLES AND AMENORRHEA 

C. L. Buxton, M.D., New York, N. Y. 

(From the Departments of Anatomy and Obstetrics and Gynecology of the Cohmhia 
University College of Physicians and Surgeons and the Sloane Hospital for Women) 

A bnormal pli.ysiology of endocrine glands has become increasingly 
Ik recognized in the past few years as an occasional cause of sterility 
in both the male and the female. 

This abnormalit}^ may manifest itself in the female by anovulatory 
cycles which may not be recognizable bj’’ menstrual phenomena from 
normal ovulatory cycles. 

The delicate interrelationship of the pituitayy and ovarj'- in producing 
endometrial changes and controlling menstruation and the apparent 
control of the pituitary over ovulation have led to tlie conclusion that the 
causative factor in at least certain eases of anovulation may be deficient 
pituitary activity. Therefore attempts are being made to stimulate i 
ovulation in the anovulatoiy patient with various gonadotropic prod- 
ucts. 

Davis and Koffi first reported success in stimulating ovulation with the gonado- 
tropic factor of pregnant mares serum in 1938 and later Siegler and Feina duplicated 
their findings in a higher percentage of cases. None of the patients, however, were 
proved to be previously anovulatory. In other words, ovulation was observed in an 
ovary which might have been normallj' ovulating even without gonadotropic treat- 
ment. 

On the other hand. Gray,® in a carefully controlled series of patients with 
abnormal menstruation and shown to be anovulatory, found some evidence of correc- 
tion of irregularities, especiallj- in amenorrhea, and occasional development of 
secretory endometrium following pregnant mares serum therapj-. 

Huber and Davis, •* working with anovulatory patients, also produced secretory 
activity in some cases following pregnant mares serum administration and preg- 
nancies occurred in a few instances. 

Hartman,® using the Macacus rhesus, an animal which in captivity is physio- 
logically anovulatory during certain months of the year and frequently anovulatory 
at other times, found that ovulation was probably induced in a small proportion 
(7 in 104) of animals injected with pregnant mares serum. 

It is difficult to judge how frequently anovulatory menstruation occurs in the 
human being. This phenomenon was mentioned by Gardnerc as early as 1856 as a 
possible cause for sterility in women. Rock, Bartlett and Matson" found 36 patients 
in a series of 392 who showed evidence of anovulation; Novak® found 39 in 142 cases, 
while Israel and Mazer® noticed 36 in 109. 

Repeated biopsies and pregnanediol determinations on 83 sterility 
cases from a clinic in the Sloane Hospital for Women disclosed < pa- 
tients who were consistently anovulatory and 2 others who had occa- 
sional anovulatory cycles. The menstrual cycles in some of these eases 
were irregular, but similar irregularity also occurred in patients who 
regularly developed secretory endometrium. 
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capillary damage is responsible for the disproportionate fall in glomerular filtration. 
Women showing such decreased filtration fractions in toxemia of pregnancj’, there- 
fore, have sustained more severe glomerular damage than have the patients having 
normal filtration fractions. If toxemia of pregnancy causes suhsequent hypertension, 
these women with tow filtration fractions should show a high incidence of later 
hypertension. As Fig. 1 indicates, 4 patients of 10 do have hypertension at follow- 
up. Whether the other 6 will eventuall}' have hypertension, or be more susceptible 
to recurrence of toxemia we cannot yet say. 

Group G. Patients With Nor}nal Filtration Fractions (17 to 25 Per Cent). — In 
the 16 patients having normal filtration fractions during toxemia, glomerular dam- 
age might be considered as slight. At follow-up, only 1 of these patients was 
found to have hypertension, and she has had repeated toxemia. 

In brief: of 16 patients having normal filtration fractions during toxemia of 
pregnancy, only 1, 6.3 per cent, is now hypertensive. Of 14 patients showing ab- 
normal filtration fractions during toxemia, 7 or 50 per cent, are now hypertensive. 


COMMENT 

Eegardless of the interpretations, admittedly speculative, the oh- 
.iective observation remains that laboratory methods wdll differentiate 
between posttoxemie and the “male type” of cardiovascular hyper- 
tension. While there are alternative possibilities, the findings are most 
plausibly’^ explained on the basis of residual damage left by the toxemia, 
as described by Bell : “It may be said, therefore, that chronic renal dis- 
ease may result from the acute lesion of eclampsia, but it is a special 
type differing from the known forms of chronic renal disease in its struc- 
ture and pathogenesis. On the basis of the anatomical structure, one 
would expect to find hypertension and renal insufficiency clinically.” 

I desire to acknowledge my indebtedness to Drs. S. A. Cosgrove, J. F. Norton, and 
E. G. Waters who liave read and criticized the typescript of this paper. 
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usually absent, and in Case 7 it may possibly be due to the fact that there are 
occasional twenty-four-hour lapses even in normal excretion.n 

In the above cases, evidence of ovulation occurred occasionally fol- 
lowing gonadotropic therapy. It is a question whether or not .this 
therapy has aetuallj^ caused the subsequent ovulation either in these 


CASE*t* 3 STERILITY AGE 31 



CASE3<»4 sterility age 23 



PREGNANDIOL 2.7 MO 



CASE ^ 7 STERILITY AGE 25 



Fig 1.— Four cases showing evidence of ovulation during courses 
mares serum administration. Arrows pointing downward represent endometrial biopsj 
with diagnosis of proliferative or secretory endometrium as indicated. 


cases or similar ones reported elsewhere in the literature. It is a well- 
Imown fact that many untreated women ovulate sporadically even 
though menstruating regularly/- just as the above treated patients 
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If the above figures are taken as a group, the percentage of ano\'ula- 
tion in women complaining of sterility is about 16. It would be in- 
correct to conclude, however, that 16 per cent of sterility is caused by 
anovulation, as many of the above cases doubtless have other sterility 
stigmas, but at the same time the percentage is high enough to demand 
consideration of anovulation as a significant sterility factor. 

Any investigation concerning the problem of ovulation obviously re- 
cpiires accurate methods for the diagnosis of this phenomenon. Since 
it is generally supposed that the formation of a corpus luteum occurs 
only after ovulation, and since it is possible to obtain evidence of luteal 
secretion, the most accurate diagnosis of ovulation at the present time 
re.sts largely on the evidence of activity of the corpus luteum. This 
evidence is obtainable not only from the endometrium by biopsy, but 
also from the urinary excretion of pregnanediol. This sulistance, shown 
by Venning^® to be an excretion product of the corpus luteum hormone, 
progesterone, is susceptible to quantitative chemical identification. 
Therefore, it seems justifiable to assume that ovulation has occurred 
if either one, or better both, of these tests are positive, although there 
could be a rare exception due to imprisonment of the ovum in the rup- 
tured follicle. 

JIATERIAL 

Ten patients (7 from the clinic of the Sloane Hospital for Women, ?> from 
private practice), who were judged to be anovulatory by the above methods of 
diagnosis, were treated with various quantities and types of gonadotropic extracts. 
In most cases pregnant mares serum extract (Gonadin, Cutter) and in a few 
cases pregnancy urine extract plus whole pituitary synergist (Synapoidin. Parke 
Davis & Co.) were used. In all cases these patients had the conventional sterility 
investigation, consisting of history, physical examination, urinalysis, blood count. 
Wassermann, basal metabolic rate, blood cholesterol, Rubin test, examination of 
husband, etc. Abnormalities other than anovulation are noted if present. 

Pregnant mares serum or the synergi.st product was administered for the most part 
during the first two weeks of the menstrual cycle, usuallj' in four dosages of 1 c.c, 
each (200 Cole-Saunders units of pregnant mares scrum per c.c.), although there 
were occasional variations which will be mentioned in specific instances. Huber and 
Davis^ injected intramuscularly 20 Cortland-Nelson units (equal to 200 Cole- 
Saunders units) of pregnant mares serum on each day from the seventh to tenth 
days and (iO units intravenously on the eleventh day. Giays favored a similar tech- 
nique using somewhat smaller dosages. 

RESULTS 

Four cases showed evidence of ovulation following prolonged administration of 
gonadin (Fig. 1). It will be observed that the gonadin dosage varied somewhat in 
the difTercnt menstrual cycles and that the cycles themselves were quite irregular. 
When evidence of ovulation was observed following therapy, it was noted that, in 
every case but one (Case 5), treatment had been started during menstruation and 
stopped at about the theoretical time of ovulation. Although this may be of no 
significance, it is remarked upon because the time relationship between the menstrual 
cycle and the date of administration has been considered extremely important. 

The patients in Cases 5 and 7 in our scries (Fig. 1) had been subjected to previous 
gjTiecologic operations elsewliere, involving, in the first case, unilateral oophorectomy, 
and in the second unilateral oophorectomy and partial resection of the other ovary. 
In those latter two cases no, or practically no, pregnanediol was present, even 
though secretory endometrium was found. In Case 5 this was because tiie specimens 
were collected the day before the onset of menstruation, when pregnanediol is 
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One of these (Case 1C, Pig. 3) menstruated irregular^ for a year (and possibly 
longer) following treatment, whereas previously she had suffered from amenorrhea 
for eight months. She did not conceive, however, and her peroids of bleeding were 
totally irregular. 

The other patients thouglit to have reacted to gonadotropic stimulation presented 
an interesting phenomenon diagnosed as primary pituitary failure due to an unknown 
cause at the age of 31 years. She complained of oligomenorrhea, menstruating about 
three times a year, headaches, severe hot flushes, 36 pounds’ gain in weight in one 
year, polydypsia and polyuria and a four-year history of sterility. Treatment and 
complete laboratory workup were negative. Urine extraction for follicle-stimulating 
hormone showed none to be present (contrary to the picture seen in menopausal 
urine) ; x-ray of the sella turcica showed no abnormalities and repeated basal 
metabolism rate determinations were normal. 

She received 7 c.c. of pregnancy urine plus pituitary synergist over a period of 
twenty-six days, and pregnancy was evident about six weeks following the first 
injection. She later delivered uniovular twins. 
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Pig. 4. — One patient who developed amenorrhea and ovarian cyst formation follow- 
ing gonadotropic therapy. Proliferative and cystic-glandular liyperplastic endometri- 
ums are diagnoses of tissue obtained by biopsy. 


None of the other amenorrheic cases was benefited in the slightest by the treat- 
ment even after bleeding had been stimulated by estrogens. 

Possible harmful effects of gonadotropic stimulation of the ovary may occur. 
Smith, Kurzrok and Watsonis demonstrated ovarian cyst formation following large 
dosage of pregnant mares serum, and Hartmans has observed this phenomenon in the 
monkey. Case 20 (Fig. 4) developed amenorrhea following pregnancy urine-synergist 
treatment in conjunction with a gradually enlarging adnexal mass thought to be an 
ovarian cyst. Subsequent biopsy disclosed cystic glandular hjqierplasia of the endo- 
metrium and following a period of bleeding the adnexal mass disappeared. It was 
thought that in this case stimulation of estrogen production was so great that 
bleeding was prevented by excessive estrogen secretion and that ultimately bleeding 
resulted as an estrogen ivithdrawal phenomenon. 

The significance of antihormone development following pregnant mares serum 
administration is as yet unknown. Meyer and IVolfei^ observed antigonadotropic 
activitj' following injection of even small amounts of pregnant mares serum in the 
monkey, and this phenomenon was found by Jailer and Leathem^s to occur also in 
the human being. There is as j'et no evidence to show that this antihormone pro 
duction is inhibitory to the patient’s own gonadotropins. 


SUMMARY 

Sterile patients with eitlier anotuilatoiy menstruation or amenorrliea 
were treated with the gonadotropic extracts from pregnant mares serum 
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have done. Fig. 2 describes two patients of this tj^ie. The patient in 
Case 8 received thyroid therapy throughout the period of investigation, 
a fact which might conceivably explain the second ovulatory period 
but not the first. 

Therefore, in patients previously treated with pregnant mares serum, 
we can b}^ no means be certain that ovulation was a result of this treat- 
ment, for it might have occurred without treatment. 
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Fig*, 2, — Two cases showing evidence of occasional ovulation without treatment. 
Arrows pointing downward represent endometrial biopsy with diagnosis of prolifera- 
tive or secretory endometrium as indicated. “T” in Case 8 represents the beginning of 
thyroid therapy. 
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Fig. 3. — One patient -ss-ith amenorrhea of eight months who had irregular periods of 
bleeding following pregnant mares serum therapy. 


In addition to the use of the gonadotropic factor on the ano%mlatory 
patient, this substance was administered to patients complaining of 
secondary amenoi’rhea. These patients were also sterile but without 
other demonstrable abnormalities. Cases of amenorrhea in the absence 
of other sjTuptoms have not been treated unless pregnancy is desired. 
Two patients of 10 treated are thought to have sliomi a possible re- 
action to therapy. 



ARE ESTROGENS CARCINOGENIC IN THE HUMAN EE MAT. -F,^ 

II. Atypical Endometrial Proliferation in a Patient Treated With 

Estrogens 

Samuel H. Geist, M.D., Robert I. Walter, M.D., and 
Udall J. Salmon, M.D., New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

S INCE the widespx’ead use of estrogens in recent years, the relation- 
ship of estrogens to earoinogenesis, has become a problem of great 
importance to the clinician. The original report of Lacassagne,^ of the 
production of mammary carcinoma in male mice bred from female mice 
with a high incidence of spontaneous mammary carcinoma, has been 
amply confirmed.^ Loeb® concluded that both genetic and hormonal 
factors have important roles in the production of mammary carcinoma. 
This conclusion is supported by the fact that mammary carcinoma has 
thus far been produced by estrogens only in inbred male mice from 
"high tumor” strains. Metaplasia of the epithelium of the cervix' has 
been produced following the administration of estrogens plus trauma 
in monlceys* and guinea pigs.® In mice, Gardner, Allen, and Smith® 
have reported carcinomatous lesions of the cervix following estrogen 
injections. In the human being, Allasen and Owen,’’ and Auchincloss 
and Haagensen® have reported the occurrence of adenocarcinoma of the 
breast in patients treated with estrogens. On the other hand, Ave could 
find no evidence of abnormal proliferation in the endometrial or vaginal 
mucosa® in a series of 206 patients who had been treated with huge 
doses of estrogens over periods of time extending to five and one-half 
years. 

The possibility of estrogens having carcinogenic potency in human 
beings is fraught Avith such serious implications that all cases, in Avhich 
there appears to be some such relationship, should be investigated very 
thoroughljL Here Ave aausIi to report a case Avhich illustrates this prob- 
lem. 

CASE REPORT 

The patient was a 52-year-old, gravida iii, para ii, who was admitted to the 
Gynecological Clinic of the Mount Sinai Hospital, in June, 1938, complaining of 
menopausal symptoms of two years’ duration. Her last menses had occurred two 
years prior to admission. The past history was irrelevant. The available family 
historj- revealed no predisposition or tendency to carcinoma. The father had died 
of a strangulated hernia at the age of 53. The mother had died at the age of 70. 
The cause of death was unknown. One brother and sister are alive and well. The 
patient’s husband had died of cancer of the stomach. Pelvic examination revealed 
a parous introitus; the vagina was uninflamed. The cervix was lacerated and the 
uterus was slightl}' enlarged bj' the presence of small fibroids. The adnexa were not 
palpable. Prom June 20, 1938, to Aug. 5, 1938, the patient received 40,000 E-U- 
of o-estradiol benzoate. There was no immediate withdrawal bleeding. Several 
months later, on Dec. 21, 1938, spontaneous uterine bleeding occurred. Examination 
revealed a small cervical polyp which was removed. The endometrium, obtained at 

242 
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(gonadin, Cutter) or pregnanej’ urine plus pituitary synergist (syn- 
apoidin, Parke Davis & Co.). 


CONCLUSIONS 

1. Ovulation may have been caused in 4 previously anovulatory 
cases by pregnant mares serum, although this is not conclusive because 
other previously anovulatory cases were observed who ovulated with- 
out treatment. There were no pregnancies following the use of preg- 
nant mares serum. 

2. One patient complaining of amenorrliea for eiglit months menstru- 
ated irregularly for at least one year following pregnant mares serum 
treatment. 

3. One patient diagnosed as having primary pituitary insufficiency 
became pregnant following pregnancy urine-pituitary synergist treat- 
ment. This is the onlj^ pregnancy in this series. 

4. Possible harmful effects of gonadotropic stimulation, such as 
ovarian cyst formation and antihoi’mone production, may occur. One 
patient treated with pregnancy urine-pituitary synergist developed 
amenorrhea and an ovarian cyst. Menstruation occurred and the cyst 
regressed following cessation of treatment. 

It is impossible at this time to say whether or not the above evidences 
of ovulation are due to coincidence or to the results of treatment. Cer- 
tainly the time sequence in the “successful” eases indicates a cause and 
effect relationship. It must be remembered that these cases were 
“successful” only so far as evidence of corpus luteum activity occurred. 
No pregnancies resulted in the patients receiving pregnant mares serum 
treatment. 

The evidence for the induction of ovulation by pregnant mares serum 
or pregnancy urine-pituitary synergist is therefore suggestive but by 
no means conclusive. 

Tlio gonadotropic substances used were pregnant mares serum extract (Gonadin, 
Cutter) and pregnancy urine extract plus whole pituitary synergist (Synapoiuin, 
Parke, Davis & Co,). These substances were supplied through the courtesy of Dr. 
Donald H. Wonder of Cutter Laboratories and of Dr. E. A. Sharp of Parke, Davis & 
Company. 

I wish to express mv gratitude to Dr. B. P, Watson, Director of the Sloane Hos- 
pital for Women, and to Dr. Earl T. Engle, Professor of Anatomy. Columbia Univer- 
sity, College of Physicians and Surgeons, for their helpful advice and suggestions dur- 
ing the course of this study. 
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65 mg. of progesterone. The latter hormone was given in divided doses during 
the last ten days of this course of injections. Prior to the administration of the 
progesterone, an endometrial biopsy revealed an advanced proliferative endometrium 
with areas of cystic hyperplasia. Following the administration of the progesterone 
the endometrium revealed a mixed picture of proliferative and advanced secretory 



IPig. 3, A . — Endometrial biopsy (No. 72063 — Sept. 9, 1940), approximately five and 
one-half months postimplantation. Note numerous glands with stratification and 
budding. Some glands contain leucocytes and desquamated epithelial cells. (X105.) 


'jL 
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the same time by suction curettage, showed a variable picture with areas of moderate 
proliferation interspersed with areas of hypoplasia. 

Because of a recurrence of the menopausal symptoms, estrogen therapy was 
resumed in January, 1939. From Jan. 4 to Feb. 7, 1939, this patient received 
234,000 E.TJ. of a-estradiol benzoate, administered intramuscularly, in addition to 



Fig. 1. — Endometrial biopsy (No. 69072 — March 20, 1939). Note advanced atrophy: 
only 3 small shrunken glands surrounded by an inactive stroma. (X285.) 



Fig. 2. — Endometrial biopsy (No. 71098 — June 17, 1940). approximately tlirco 
months alter implantation. Note persistent estrogenic effect ; numerous proliferating 
glands with several large, dilated glands, consistent with diagnosis of slight hyper- 
plasia (X103.) 
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months after the implantation of the a-estradiol pellet, the implantation site was 
excised.io Endometrial and vaginal biopsies were taken at the time of excision and 
revealed morphologic regression to the pre-implant status, viz., atrophy of the 
endometrium (Fig. 1) and evidence of estrogen deficiency in the vaginal biopsy. 
At this time, the patient was re-implanted wdth 29 mg. of loose crystals of a-estradiol 
benzoate. Six weeks after this implantation, moderate uterine bleeding occurred 
and intermittent spotting persisted for approximately six weeks. At the end of 
this time (June 17, 1940), an endometrial biopsy showed advanced proliferation 
with numerous dilated glands (Fig. 2). Five days after the suction curettage, 
the bleeding stopped, only to recur on Sept. 9, 1940. At this time, another en- 
dometrial biopsy was obtained by suction curettage and revealed a variable en- 
dometrial pattern. In some areas, the endometrial glands and stroma were atrophic, 
whereas, in other areas, there was evidence of moderate proliferative activity with 
several dilated, cystic glands. In addition, one small fragment of endometrium 
revealed several closely packed glands which were lined by large, pale, epithelial 



Pig'. 5. — Endometrium of extirpated uterus (No. 72509 — Oct. 17, 1940) showing 
moderate proliferation and a fe\v dilated cystic glands. Note no evidence of neoplastic 
change. (X103.) 

cells with ovoid nuclei and increased amounts of cystoplasm containing large vacuoles. 
These cells show'ed marked pseudostratification and in some glands the entire lumen 
was obliterated by sheets of cells (Figs. 3, A and B). 

Up to this time, the patient had had 7 endometrial and vaginal biopsies and 
in no instance had there been any evidence of abnormal cellular proliferation or 
atypism. Following the last suction curettage, slight uterine bleeding continued. 
It is pertinent to note here that, although we have often noted uterine bleeding 
follomng implantation of estrogens, the bleeding is usually of short duration and 
frequently stops immediately after a suction curettage. In view of the abnormal 
tj'pe of bleeding and the atypical glandular changes noted in the endometrium, a 
diagnostic curettage, under anesthesia, was performed on Oct. 8, 1940, approxi- 
mately one month after the last suction curettage. 

Following microscopic examination of the curettings, a diagnosis of adeno- 
carcinoma of the uterus was made by Dr. Paul Klemperer, pathologist at the Mount 
Sinai Hospital. This opinion was based on "the fact that the glands are very 
closely approximated -u-ith very little intem-ening stroma; that the epithelial cells 
show stratification and many mitotic figures” (Figs. 4, A and B). 
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phenomena. The patient leceiveil no treatment for approximately six months and, 
on .Tune 20, 1939, a single pellet of crystalline a-cstradiol (25 mg.) was implanted 
subcutaneously in the right thigh because of the return of severe evidence of estrogen 
deficiency. Tlie patient was apparently relieved of her symptoms and did not return 
to the follow-up clinic until seven months later. At this time, she complained of 
a recurrence of menopausal symptoms. On March 20, 1940, approximately nine 


f 


Fig. 4. A . — Endometrial biopsy (No. 72426 — Oct. 8, 1910), approximately si.x and one- 
halt months postimplantation. (xllO.) 




Fip. 4. />. — Higher power magnincation of Fig. 4. A. Note increased number of 
mitotic llgures : close approximation of glands with diminished intervening stroma: 
epithelial stratification. (X425.) 
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CERVICAL DYSTOCIA" 

A Study of Eighty- Six Cases 
Nelson B. Sackett, M.D., New York, N. Y. 

(From the Clinic of the TVoman’s Eospital) 

I N CONSIDERING abnormal labor most textbooks devote little space to 
cervical dystocia and many authorities question its existence. The 
failure of prompt cervical dilatation is attributed either to cephalopelvic 
disproportion, to abnormal presentation, position, or attitude of the 
fetus, or to uterine inertia as a consequence of prematurity, toxemia, 
endocrine or medical infirmities. Yet a subsequent labor may be rapid 
and easy despite repetition of the same circumstances. 

The following report is an attempt to determine the true frequency of 
cervical dj^stoeia together with an analysis of the possible causative 
factors, clinical course, treatment, and end-results. For this study 
cervical dystocia is defined as difficult labor due principally to failure 
of the cervix to dilate and to be effaced within reasonable time despite 
frequent and forceful uterine contractions. Implied in this definition 
is the absence of those common causes of d.ystocia noted in the preceding 
paragraph. 

MATERIAL 

Among 8,213 confinements at the Woman’s Hospital during the six 
years 1930 to 1935 inclusive, only 86 cases satisfied the above criteria, 
an incidence of 1.05 per cent (Table I). Of 382 prolonged labors, 
thirty-six hours or more, cervical dystocia Avas the major cause in 51 
cases, or 13.4 per cent. On critical re-studj^ it was accepted as the 
major indication for 45 out of 474 cesarean sections (9.5 per cent), 2 
out of 34 high forceps (5.9 per cent), 28 out of 778 medium forceps 
(3.6 per cent), and 9 out of 591 Ioav forceps operations (1.7 per cent). 

Manj’- other '‘cervical dystocia” histories Avere excluded because the 
eAudenee aa^s insufficient to rule out disproportion, malposition, or 
inertia. On the other hand some cases of transverse and posterior oc- 

•Read, by invitation, at a meeting of the Richmond Academy of Medicine. Rich- 
mond. AUrginia, November 12, 1940. 
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Oa Oct. 1C, 1940, a hj’Pterectomj* was performed. The uterus was normal in size 
and contained 2 small myomas and a small endometrial polyp. Several strips of 
endometrium were examined histologically and showed no evidence of carcinoma, 
metaplasia, or cellular atypism (Fig. 5). 

DISCUSSION 

As noted above, the extirpated ntems did not reveal any evidence of 
adenocarcinoma. The question arises as to the validity of the diagnosis 
of adenocarcinoma in the endometrial biopsies obtained prior to hyster- 
ectomy. After careful histologic study and re-evaluation of the clinical 
course, we believe that we were dealing with an atypical, but benign, 
endometrial lesion. This opinion is based upon the following: (a) 
The gland patterns showed only slight variation from normal, (b) 
There was no evidence of invasion of the stroma, (c) Pseudostratifica- 
tion and an increased number of mitotic figures occur normally in the 
proliferative phase of the menstrual cj’cle, as well as in endometriums 
stimulated by exogenous estrogens, (d) The gland pattern showed a 
relatively uniform regular appearance with an absence of “lawless- 
ness” of tissue gi'owth, which is associated with carcinoma. 

However, it cannot be denied that the pathologic picture encountered 
is one which would immediately make the pathologist suspect carcinoma. 
It is apparent that the borderline histologic characteristics of the lesion 
permits of dual interpretation and, therefore, it was felt advisable to 
have some other opinions. Accordingly, the microscopic sections were 
sent to Dr. Robert hleyer, of the University of "Wisconsin, Dr. Emil 
Novak, of Johns Hopkins University, and Dr. Herbert Traut, of Cornell 
University. Drs. Meyer and Novak were of the opinion that the lesion 
was benign. Dr. Traut was in agreement with Drs. Paul Klemperer 
and Sadao Otani, of the hlount Sinai Hospital, and considered the 
lesion to represent an early adenocarcinoma of the endometrium. Evi- 
dently, judged by histologic criteria alone, the question of the neoplastic 
character of the lesion cannot be categorically answered. 

Another question which remains to be answered is the relationship of 
the administered estrogens to the endometrial lesion. Can we assign 
to estrogens an etiologic role in this case? "We believe that the question 
should be answered in the negative for the following reasons: First, 
the localization of the atjqiieal endometrial pattern to such a small area 
of endometrium makes it unlikely that the atypism was due to so gen- 
eral a stimulating agent as estrogens. If the opposite were true, we 
might expect multiple foci of abnormal change. Second, endometrial 
patterns, as described in this case, have been reported by Novak^^ as 
occui'i’ing spontaneously in postmenopausal women. These patients have 
been observed for several years and have not developed carcinoma of 
the uterus.^' 

In conclusion, it is suggested that extreme caution be used before 
attributing carcinogenic properties to estrogens in human beings, lest 
an extremely valuable therapeutic agent be condemned unjustly. 

For tlie estropens used in tliis investipation, we are Indebted to Dr. Erwin Schwenk, 
of tlie Scherinp Corporation, Bloomaeld, N. J. 
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parenchyma following trauma or disease. This fibrosis also obviously 
hinders ■passive dilatation by the bag of waters and presenting part. 

Evidence supporting both concepts of pathogenesis is found in Table 
II. 

The average age was 28.3 years, 13 patients being over 35 years of age. There 
was no familial or racial preponderance. In 78 out of 86 cases, this was the first 
full-term pregnancy. Late onset, irregularity or pain with the menses occurred 
in about one-fifth of the series. Eight patients had sought advice or been operated 
upon for sterility; and the interval between marriage and the present pregnancy 
was prolonged in nearly one-half of the cases. Various operations on the cervix 
had been done in 15 instances; abortion had been induced in 7 women while 5 otliers 
had had spontaneous abortions. 

Of the 8 multiparas 4 gave a history of previous cervical dystocia; and cervical 
lacerations or tough scars were observed ante partum in 7 cases, chronic cerwcitis 
in eight others. Eibrosis following fourteen x-ray treatments for menorrhagia in one 
case, and a cervical fibromyoma in another were thought to hinder dilatation. 
Thirteen patients had an underdevelopment of the cervix, five being associated with 
constricted vagina. 

Gonorrheal cervicitis does not necessarily lead to cervical dystocia. A patient of 
the writer, contracting acute infection in the sixth month of her first pregnancy, 
went into labor at thirty-nine weeks, was fully dilated within eleven hours and was 
soon delivered of a 7 pound 12 ounce child. Three years later a second labor was 
completed in five hours. 

The foregoing ante-partum data are derived from 49 of the 86 case charts, some 
of the remainder being doubtless incomplete. The frequency of the various causative 
factors may therefore be greater than that suggested by Table II. _ Certainly the 
descriptions of the cervix during labor, as summarized in Table III, indicate local 
pathology in a much larger proportion of the cases. Also as shown in Table VI, 
cervical dystocia was repeated in subsequent confinements of 3 out of 20 patients, 
an incidence of 15 per cent compared to tJie incidence of 1.05 per cent for all con- 
finements. 


CHARACTER OP LABOR AND DESCRIPTION OF CERVIX 

In Table III an attempt is made to group the data from 86 labor 
records. 

The first stage of labor averaged 38 hours 57 minutes and lasted over thirty 
liours in 61 cases. The entire labor exceeded 36 hours in 51 cases. Contractions 
were very strong in 71 patients, moderately strong in 8 others. In only 3 of the 82 
reported were they called weak; and in 59 out of 82 they occurred at regular in- 
tervals. Their duration was more than 30 seconds in 55, over 50 seconds in 45 cases 
out of 56 reported. 

Various adjectives were used to describe the cervix which was pathologic in type, 
or abnormal in behavior in every one of the 86 cases. Full dilatation was finally 
achieved in only 19 patients, and 10 cm. in an additional 7. In the remaining 
60 women, intervention was necessary with the cervix dilated from nothing to 9 cm. 

DIAGNOSIS 

Cervical dystocia was suspected if, notwithstanding frequent contrac- 
tions, definite progress had not occurred in a reasonable time. This pre- 
sumption was strengthened by a history or clinical findings of disease, 
injury or underdevelopment of the cervix ; and confirmed when examina- 
tion excluded primarj* uterine inertia, eephalopelvie disproportion and 
unalterable abnormal presentation, position and attitude of the fetus. 
Abdominal and rectal examinations often gave misleading impressions. 
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Table L Incidence of Cervical Dystocia During Six Years 1930-1935 Inclusive 



TOTAL cases 

CERVICAL 

dystocia 

CASES ! 

PERCENTAGE 

Viable confinements 

8,213 

86 

1.05 

Prolonged labors 

382 

51 

13.4 

Cesarean sections 

474 

45 

1 9.5 

High forceps 

34 

2 

5.9 

Medium forceps 

778 

28 

1 3.6 

Low forceps excluding prophydactic 

591 

9 

1.7 


ciput were included, for instance when subsequent delivery of an equally 
large baby was rapid and easy despite repetition of the malposition. 
Certain historj’- charts were accepted only after discussion with the re- 
sponsible surgeon. But with due allowance for a large personal element 
in judging each case, the above figures indicate trouble with the cervix 
as the major factor in a small but definite proportion of abnormal labors. 

ETIOLOGY 

Those who admit the existence of cervical dystocia offer two general 
explanations of its origin. The first points to constitutional deficiency 
manifested by obesity, lack of normal feminine habitus, endocrine dys- 
crasias, disturbances of menstruation and fertility, and maldevelopment 
of the vagina, cervix, and corpus uteri. The second theory stresses 
rigidity and stenosis of the cervix as a result of fibrosis following op- 
erative or obstetric trauma, abortions and infections. Since active 
dilatation, retraction, and effacement of the cervix depend upon its in- 
trinsic smooth muscle and autonomic nerves, tliis function may lie weak- 
ened by underdevelopment, constitutional and endocrine deficiency. It 
is further compromised and resisted by scar tissue replacement of the 

Table II. Etiologic Factors in Cervical Dystocia, 86 Cases 


Parity: First full-term pregnane^' in 78 cases 

Age: 35 years or more in 13 cases. Average 28.3 j'r. 

Late nienarelie: 

At or after 15 years: 20 
At or after 16 years: 11 
Irregular menses : 5. Severe dysmenorrhea : 7 
Sterility (complaint or operation) : 8 

Interval between marriage and present pregnancy 
Over 2 years; 42 Over 3 years: 27 

Over 4 years: 17 Over 5 years: 11 

Abortions: 12 patients. Induced in 7, spontaneous in 5 
Previous operations on cervix: 15 
Previous cervical dj'Stocia: 4 (out of 8 inultiparas) 

Previous radiation: 1 (14 x-ray treatments for menorrhagia) 
Jfaldevelopmenf and disease noted antepartum 
Marked obesity: 3 Hypopituitary type: 2 
Masculine pelvis (but no disproportion) : 4 
Vagina constricted, underdeveloped : 5 

Infantile cervix: 13, with pinhole os in 3 cases 
Chronic cervicitis and/or erosion: 8 
Laceration and scarring: 7, with eervicovaginal band in 2 cases 
Cervical fibromyoma ; 1 
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Table TV. Aids to Cervical Dilatation 


Stimulation ; 

Enemas, 81 
Castor oil, 1 
Quinine, 3 
Clyses, 19 
Pituitary drugs, 6 
(Dangerous! ) 

Vaginal examinations; 
None in 4 cases 

1 in 11 cases 

2 in 12 cases 

3 in 16 cases 

4 in 18 cases 

5 in 16 cases 

Over 5 in 9 eases 


Sedation and analgesia: 

Morphine and scopolamine, 42 

Morphine and scopolamine plus rectal ether, 12 

Barbiturates alone, 2 

Barbiturates and scopolamine, 16 

Barbiturates and scopolamine plus rectal ether oil, 3 


Hectal examinations: 


None 

1 

2 

3 

4 

5 

6 


in 20 cases 
in 15 cases 
in 15 cases 
in 21 cases 
in 8 cases 
in 5 cases 
in 2 cases 


Operative maneuvers during first stage 

None in 71 eases; manual dilatation, 5; bag, 8; manual dilatation plus 
bag, 2 

Operative maneuvers during second stage 

Manual dilatation, 16; high forceps, 2; incisions of cendx, 2 (midpost, 
lip, 1; midant. lip, 1); medium "A” forceps, 18, with cervix pushed 
up in 8 cases. 

Note: Full dilatation and effacement awaited in 18 other cases of which 
10 were delivered by medium “B” and 8 by low forceps. 


Table V. Method of Deld'ery 


Laparotraclielotomy 

36 


Extraperitoneal (Latzko) 

8* 


Midclassical 

1 


Total cesarean sections 


45 

High forceps 

2 


Medium forceps 

Mid '‘A” 18t 

Mid “B” 10 

28 


Low forceps 

9 


Total forceps 


39 

Version and extraction 


1 

Decomposition and breech extraction 


1 

Total cervical dystocia cases 


86 

’One of these followed attempted mid "A” forceps, 
well. 

Mother and 

baby living and 


tCervix pushed up during traction in 8 of these. 


analgesia sufficient to induce sizable rest periods. This rest was often 
followed by stronger, better spaced contractions and real progress in the 
cervix. Dilatation and effacement seemed to be furthered, and were 
certainly more accurately observed by vaginal than by rectal exam- 
inations. 

First Stage . — One of three main lines of treatment was followed: first, elective 
cesarean section for those patients where the cervix was so scarred, diseased, or 
congenitally maldeveloped as to preclude vaginal delivery with safety. Second, the 
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Table III. Character of Labor ix Cervical Dystocia 


Stage I: Average 38 hours 57 minutes; extremes 10 to 96 hours; 30 hours 
or more in 61 cases 

Stages II and III: Zero or unrecorded in cesarean sections and many 
operative vaginal deliveries 

Total deration of labor; Average 40 hours 12 minutes; extremes 10 to 96 
hours; 36 hours or more in 51 cases 


First stage contractions : 
(at their best) 


Every 2 min. 
Every 3 min. 
Every 4 min. 
Every 5 min. 
Every 6 min 


or less: 
or less: 
or less: 
or less: 
or less: 


Not noted in 3 cases 


Strong 

71 

cases 

Regular 

59 

cases 

Moderate 

8 

cases 

Irregular 

23 

cases 

Weak 

3 

cases 

Not noted 

4 

cases 

Not noted 

4 

cases 




ictions: (at best) 

Duration in 

56 

cases 

29 cases 



90 seconds 

2 

cases 

31 cases 



70 seconds 

6 

cases 

6 cases 



60 seconds 

15 

cases 

16 cases 



50 seconds 

22 

cases 

1 case 



40 seconds 

7 

cases 




30 seconds 

3 

cases 




20 seconds 

1 

case 




Not noted in 

30 

cases 


Description of the cervix: 

Thick, 54 ; long, 11 ; cuff, 2 ; slowly or incompletely effaced, 7 ; firm 
or rigid, 33; tough, 9; leatherj*, 2; wiry, 1; rubbery, 2; cartilaginous, 
3; thin, 3; edematous, 9; soft but thick, 14; undilatable, unj-ielding, 
20 ; dilating very slowly, 34 ; thin parchment, 6 ; firm rim, 6 ; persistent 
long anterior lip, 9 (persistent posterior lip not noted); lacerated, 3; 
scarred, 2 


Final dilatation achieved: 

Eully, 19; 10 cm., 7; 9 cm., 6; 8 cm., 8; 7 cm., 5; 6 cm., 7; 5 cm., 7; 
4 cm., 5; 3 cm., 7; 2 cm., 10; 1 cm. or none, 5 


Therefore vaginal examinations were indispensable and had to be re- 
peated at fairly frequent intervals to determine progress. 

PROPHYLAXIS 

Early marriage and pregnancy, good hygiene and control of disca.se.s 
of the genital organs should prevent some cases of cervical dystocia. 
Others can be avoided by reduction of trauma due to radical obstetrics, 
induced abortions, indwelling pessaries, coagulation, amputation, and 
traeheloplasty. Of all these, the Sturmdorf tracheloplasty gives the 
lowest incidence of sulisequent stenosis and cervical dystocia, according 
to Bullard’s study. ^ 

5IANAGEJIEXT 

The choice was often difficult between watchful waiting and surgical 
intervention, between stimulation and sedation, between vaginal and 
rectal examinations or abstention from such examinations, between 
abdominal or vaginal delivery, and between the various surgical pro- 
cedures. The conduct of labor is reviewed in Tables IV and V, the 
former concerned witli the handling of the cervix, the latter giving the 
method of delivering the child. Individual case records yield the im- 
pression that tlie best results were obtained in those patients who had 
maintenance of fluids and nutrition, good elimination, and sedation and 
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While subsequent labor was easy in 13 out of 20 patients, cervical dystocia was re- 
peated in 3 (15 per cent), and elective cesarean section in the remaining 4 vras 
performed for fear of its repetition. Although modern chemotherapy will reduce 
morbidity and infection, the other maternal and fetal complications listed in Tables 
VI and VII indicate how serious is the choice between abdominal and vaginal 
delivery. 

Table VI. Maternal End-Results 


Deaths: One (1.2 per cent) on tenth day after extraperitoneal cesarean 
section following 55-hour labor. Pelvic and wound infection, throm- 
bosis, coronary embolism, and circulatory collapse. 

Mild uterine infection: (“sapremia”) 14 
Infections of perineum or vaginal wall 6 in 41 deliveries 
Abdominal wound infections, 7 in 10 cesarean sections; 
Laparotrachelotomy, 2 in 36 cases 
Extraperitoneal, 5 in 8 Latzkos, all drained 
Mastitis, 3; pyelitis, 5, cystitis, 1; hronchopneumonia, 1; pleurisy, 1; pelvic 
phlebitis, 1; saphenous phlebitis, 2; post-partum hemorrhage, 1; puer- 
peral psychosis, 1 

Lacerations of the cervix: 

Discovered during delivery, 20: 

stellate, 2; bilateral, 7; right, 7; left, 4 
Immediately repaired, 16: 

stellate, 1; bilateral, 6; right, 7; left, 2 
Discovered in follow-up, 26 lacerations; erosions, 3; cervicitis, 2 
Untraced, 27 cases 

Subsequent confinements: 22 in 20 patients 
Easy labors, with rapid first stage, 15 in 13 patients 
Repeated cervical dystocia, 3 cases 
Elective repeat cesarean sections, 4 


Table Vn. Petal End-Results 


Birth weight; Average 7 pounds 11 ounces. Only 8 babies over 9 pounds 
Extremes 5 pounds 7 ounces to 10 pounds 6 ounces 
Living, 85; Stillbirth, 1, 8 pounds, macerated, cord 2 loops about neck 

Neonatal deaths, 3, as follows: 

(1) High forceps, 7 pounds 6 ounces, marked asphyxia, died in 10 

hours. Cerebral hemorrhage. 

This patient subsequently had 8-pound 5-ounce living baby after 
labor of 9 hours 11 minutes, first stage 7 hours. 

(2) Medium “A” forceps, 8 pounds 14 ounces, heart beat 15 min- 

utes. Autopsy revealed lacerated falx and tentorium, and sub- 
dural hemorrhage. 

(3) Medium “A” forceps, 7 pounds 2 ounces, marked molding ^d 

asphyxia. Autopsy revealed no hemorrhage or syphilis. 
Pathologic diagnosis was mature infant; status thymo- 
lymphaticus ; atelectasis. 

Asphyxia, 5; marked molding, 3; birth palsy, 1; cephalhematoma, 1. 
Feeding of 82 surviving infants: Breast, 36; bottle, 44; not noted, 2. 


SUMMARY AND CONCLUSIONS 

1. True cervical dj^stocia was found in only 86, or 1 per cent of 8,213 
confinements at or near fuU term. Its incidence rose to 13.4 per cent 
of prolonged labors ; it was the major indication for cesarean section in 
9.5 per cent, for medium forceps in 3.6 per cent, and for low forceps in 
1.7 per cent of such operations. 
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expectant treatment was tried in all patients where serious medical complications 
could he excluded. Development of tonic uterus, contraction ring, or maternal 
or fetal exhaustion led to intervention. Otherwise the labor was allowed lip to 
full dilatation under adequate sedation and analgesia, which seemed to reduce 
spasm of the lower uterine segment and cervix. Best results were obtained by 
morphine and scopolamine and by rectal ether-oil mixtures, with or without the aid 
of barbiturates. 

Third, when progress was unsatisfactory under expectant treatment, various op- 
erations were used to expedite cervical dilatation and eifacement (Table r\^). In 
the first stage of labor, the Voorhees’ bag was used in S patients, manual dilatation 
in 5, and the two in conjunction in 2 cases, with more or less benefit. Elder clinicians 
such as Painter and W. A. Morgan did not hesitate to manually dilate while exam- 
ining the ceridx. 

It was sometimes impossible to determine failure of the above measures in time to 
perform the ordinarj’ types of cesarean or vaginal delivery with safety to mother 
and baby. It is here that the extraperitoneal cesarean section played an important 
role in two ways; by permitting longer test of labor and hence more vaginal de- 
liveries; and by salvaging the misjudged case with the results noted below. 

Second Stage . — Before vaginal delivery, various maneuvers were u.^ed to over- 
come the resistance of the cervix. Manual dilatation by the Harris method or by 
digital stretching over the presenting part was done in 1C of the 41 patients delivered 
per vaginam. In the so-called medium “A" forceps, applied inside the cervix, dila- 
tation was gradually wrought by the head plus the blades, aided by pushing the 
cervix up over the head while the latter was immobilized bi' gentlest traction. 
DeLees has truly said that most so-called manual and instrumental dilatations are 
in reality incisions or tears made with a blunt instrument. It does not follow that 
Diihrssen’s incisions are preferable. The tension made by the forceps, or head in 
the forceps, or by the fingers pushing the cervix over the immobilized head is dis- 
tributed over the entire circumference of the cervix up to the limit of its endurance. 
Thus lacerations are obviated or minimized; if Diihrssen’s incisions have to be added, 
their extension is less likely. In the 18 medium “A” forceps cases noted in Table 
r\^, incisions of the cervix were not performed and post-partum repairs of the 
cervix were either shortened or entirely unnecessary. 

Third Stage . — Examination for and repair of damage is important and here 
palpation is inadequate. Table VI shows many lacerations discovered only at follow- 
up visits. Inspection under good light with suitable retractors reveals injuries, per- 
mits immediate repair, corrects or rules out one cause of post-partum lieniorrhage, 
reduces the area for entry of infectious organisms, and increases our knowledge of 
cervical dystocia and the best method for its management. 


PROGNOSIS 


End-results listed in Table VI give a maternal mortality of 1.2 per 
cent in 86 eases, 2.2 per cent among cesarean sections and none in 41 
vaginal deliveries. On the other hand (Table VII) 1 stillbirth and 3 
neonatal deaths, all following difficult forceps operations, give a fetal 
mortality of 4.7 per cent for the entire series and 10.3 per cent in 39 
forceps deliveries. The extraperitoneal cesarean section, despite em- 
ployment in relatively unfavorable circumstances, was .successful in 
7 out of 8 eases. With more widespread use, its mortality is decreasing 
as seen in the following reports : 


3930 Steelea 
3930 Hurnbergora 
3932 Sackett< 
3937 Aldridge^ 
3937 Hortonc 
3939 Barrett" 


8.0% in 59 case.s 
5.0% in CO cases 
7.8% in 53 cases 
3.7% in 27 cases 
3.7% in 58 cases 
2.9% in 34 cases 
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PROPHYLACTIC EXTERNAL CEPHALIC VERSION* 

John L. Newell, M.D., Boston, Mass. 

T he incidence of breech presentation has been shown to be between 
2.3 and 4 per cent.^’ The fetal mortality from breech delivery 
varies in reported series^'^’ from 6.9 to 25 per cent. When this figure 
is compared with a fetal mortality (excluding abortions and nonviable 
fetuses) of 4.1 per cent, which was reported by the Boston Lying-in Hos- 
pital for 1939,^* it is at once apparent that any procedure which reduces 
the incidence of breech presentations is worth while. For this reason 
the maneuver of external cephalic version was instituted as a routine 
procedure for all breech presentations from the twenty-eighth week of 
pregnancy to term in the prenatal clinics of the Boston Lying-in Hos- 
pital for a period of four years. 

Kandallis reports this maneuver was mentioned by Hippocrates and practiced 
by the ancients. Bartholomewi^ reviewed briefly the history of version and states 
that Wiegand in 1807 revived the practice but limited it to oblique and transverse 
presentations only, whereas Mattel first extended the indication to breech presenta- 
tions, and to Pinard belongs the credit of popularizing the operation. In recent 
years Eyder,8 Siegel and McNally,i5 Cannell and Dodek,ii Mehta,^ Bartholomew, 
Glassman,i6 and many others enthusiastically endorse its routine employment and 
report between 75 and 90 per cent success. 

At the Boston Lying-in Hospital during the years in which the study 
was made, an average of 3,487 patients were delivered each year in the 
hospital and iii the out-patient department, so that in all, 13,948 were 
seen. 

The procedure followed was palpation of each case at the twenty- 
eighth, thirty-second, and thirty-sixth week of pregnancy. If a breech 
were detected, version was attempted and the case was then followed 
at weekly intervals until the vertex presentation had persisted for three 
Aveeks. If the breech presentation recurred or version was unsuccessful 
additional attempts Avere made. Anesthesia was employed in selected 
cases, such as in primiparas AAuth contracted peHes and Avhen it AA'as 
felt that the resistance of the skeletal musculature Avas the factor in 
making the Amrsion difficult. 

Although several obstetric textbooks describe the maneuA'^er in this 
series, no set procedures Avere carried out. The patient’s bladder A\ms 


Bead at a meeting of the Obstetrical Society of Boston, March 18, 1941. 
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2. A review of possible etiologic factors points to the oeeiirrenee of 
cervical dystocia in two tj^j&s of patients ; first the elderly primigravida 
with menstrual and marital history, general habitus and local findings 
suggestive of constitutional deficiency and genital undordovelopment. 
In 78 patients this was the first full-term pregiaancy, and of the S 
multiparas 4 had had previous cervical dystocia. 

The second type presents history and ob.iective evidence of trauma 
or disease affecting the cervix. Its abnormal condition or behavior is 
discovered ante partum (Table II) or intrapartum (Table III), and 
often confirmed in subseqiient confinements by repetition of cervical 
dy.stocia in at least 15 per cent. This high incidence compares with 1 
per cent among full-term confinements in general. 

3. The clinical picture of cervical dystocia is characteristic, as sho^^^l 
l)y the labor records of 86 cases. In reaching a decision as to diagnosis 
and treatment, vaginal examinations at reasonably frequent intervals 
are indispensable. Where the cervix is stationary, despite strong con- 
tractions, it is better to intervene J)efoi‘e local congestion and edema, 
maternal or fetal distress make the outlook unfavorable. 

4. It follows that vaginal delivery in cervical dystocia often involves 
application of the forceps blades to the head inside a cuff of cervix. 
Such eases are designated medium “A” forceps to distinguish them 
from medium “B” forceps in which the cervix has retracted out of the 
way. This classification leads to more accurate diagnosis and comparison 
of different methods of treatment. 

5. In 41 vaginal deliveries, the cervix was incised only twice, and not 
at all in 18 medium “A” forceps operations. Combined digital and 
forceps dilatation usually obviates these incisions; and if they have 
to be added, their extension is less likely. 

6. In the period of 1930 to 1935. inclusive, the emplojunent of cesarean 
section for cervical dystocia has increased, while the use of forceps has 
decreased, and for two reasons : First, the condition has been recognized 
and feared and laparotrachelotomy performed earlier in labor. Sec- 
ond, where the decision was made Ifitc in labor and in cases where trans- 
peritoneal operation would be hazardous, the extraperitoneal cesarean 
section has been increasingly used in place of forceps or craniotomy. 

7. The extraperitoneal cesarean section by the method of Latzko, 
despite its use under relatively unfavorable circumstances in 8 cases, 
had a favorable outcome for all babies and all but one mother. Citations 
from the literature indicate that with more widespread use its results 
have improved. Of equal importance is the possibility of its emplojunent 
late in labor, which permits a longer test of labor and, hence, more 
deliveries per vaginam. 

8. hlaternal and fetal mortality, morbidity, and complications are 
jnore frequent in cervical dystocia than in average laboi’s; and the op- 
erative incidence is much higher. In view of this a plea is made for more 
conservatism in the medical and sxirgical treatment of in.iuric.s and dis- 
ca.se of the female genital tract in the childbearing age. 

I KratcfuUy acknowledpe many helpful suppe.'^tions by Dr. C. F. Jcllinghaus ;ind Dr. 
.Albert H. Aldridge in the preparation of this report. 
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This figure is explained by the fact that extra attempts at version were 
necessary when the breech recurred and when the initial attempts were 
unsuccessful. Version was successful in 829 cases, or 72 per cent. At 
term only 20.8 per cent of the primiparas and 6 A per cent of the multip- 
aras presented breeches (50 per cent and 35 per cent, respectively). Ee- 
currence to breech presentation occurred in 224 of the successful ver- 
sions, or 27 per cent. Spontaneous version occurred 108 times, or 19.35 
per cent, in those cases in which attempted version was unsuccessful or 
in which recurrence of a breech presentation occurred. 

These figures are shown in Fig. 1. 

It may be seen that the greatest number of successful versions were performed 
in the tliirty-second week. The successful and the unsuccessful attempts roughly 
parallel each other in a ration of about 3 to 1 until the thirty-fourth week after 
which, as term is approached, they come together. This would be expected for 
version becomes more diflScult as the fetus increases in size, the uterus becomes 
more spastic and the abdominal wall more tense, all of which occur as term is 
approached. The recurrence of breech presentations and spontaneous versions also 
roughly parallel each other with the maximum number of each occurring at the 
thirty-fourth week and a ratio of about 2 to 1 holding throughout. 

The presentation at the onset of labor for the 7D3 eases is shown in Table I. 
Of the vertex presentations, the figures shown in Table II obtained as to position. 
Table HI demonstrates the manner in which these 793 patients were delivered. 


Table I 


• 

1 PRIJIIPARA 1 

1 multipara 

1 TOTAL 

NO. 

% 

NO. 

1 % 1 

NO. 

% 

Vertex i 

HBEIH 

78.8 



709 

89.5 

Breech 


20.3 



80 

10.1 

Transverse 

HIH 

0.4 



3 


Face 


0.4 


0.0 

1 


Total 

\ 241 




793 

1 


Table II 



L.O.A. 


L.O.P. 

R.O.A. 

R.O.T. 

B.O.P. 

No. 

% 

159 

38.2 

B 

49 

11.7 

100 

24.0 

■ 26 

6.2 

48 

11.0 


Table III 



primipara 

1 MULTIPARA 

1 total 


NO. 

% 

NO. 

1 % 

NO. 

% 

Normal 

107 

44.4 

492 


599 

75.7 

Low forceps 

78 

32.3 

12 ' 



11.3 

Breech 

42 

17.4 

31 


73 

9.2 

Section 

14 

5.8 

11 

2.0 

25 

3.1 

I.P.V. and Braxton 

Hicks 

0 

0 

6 

0.9 

6 

■i 

Total 

241 


552 


793 

1 


As may be seen in Table IH, 25 patients, or 3.1 per cent, were delivered by 
cesarean section. Of this number the indication for 7 was primiparous breech 
with pelvic contracture, 1 transverse presentation in a primipara, and for 1 face 
presentation in a primipara. The indication in the remaining 16 cases was about 
equally divided between bleeding and cephalopelvio disproportion. It is interesting 
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emptied and, if possible, the I'eetnm. Lifting the breech veil np from 
the pelvis and moving it to one side or the other before bringing the head 
down was fonnd to l)e essential. If jiossible, the bab.v was rotated so 
that the tiexion was preserved, but if there was less resistance, rotation 
in the opposite direction was used. Elevation of the foot of the table 
as firet suggested by Fruhinliolz’" in 1904 to an angle of 45 degrees is 
helpful to disengage the breech from the pelvis. In some cases it was 
necessary to push the breech up by a finger inserted in the rectum. No 
pads or bindings Avere employed to maintain the A’crtex presentation 
once it had been established. 



Fif?. 1. — ^Results of external cephalic versions. 0-0. Successful versions ; #-#, unsuc- 
cessful versions ; 0—0. recurrent brcecli presentations ; #— #, spontaneous versions. 

In general, it may be said that external cephalic version is indicated 
in all cases during the last trime.ster of pregnancy, unless any of the 
folloAving conditions exists: 

1. Multiple pregnancy. 

2. History of vaginal bleeding. 

.1. History of previous myomectomy and abdominal hysterotomy. 

4. Marke.d deformities of the fetus, such us hydrocephalus and anencephalus. 

5. Marked pelvic contraction. 

In slight and moderate degrees of peL'ic contraction, a vertex presenta- 
tion is of great value as it jiermits the patient a test of labor. 

The diagnosis of breech presentation Avas made in 793 cases in a total 
of 13.948 patients, or .5.6 per cent, from the tAventy-fourth Aveek of 
pregnancy to term. Of this number 241. or 30.4 per cent. Avere iirimip- 
aras. A total of 1,161 A-ersions Avere attempted, or 1.46 versions per case. 
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Anesthesia has been emploj^ed by various men but, for the most part, 
has not been enthusiastically indorsed. In fact, many of the serious 
complications reported have resulted from the use of too much force 
while the patient was under an anesthetic. 

In this series, anesthesia was used in selected cases wlien a vertex presentation 
was particularly desirable and when it was felt that lack of cooperation in securing 
relaxation of the abdominal muscles could best be circumvented by this method. 
In all, anesthesia was employed 48 times, of which 18 versions were successful. In- 
halation of nitrous oxide, oxygen, and ether was used in 12 cases, while intravenous 
administration of evipal or pentothal was used in the other 36. The latter type was 
more satisfactory, as it required no preliminary medication and the patients were 
ambulatory in a much shorter time. 



Pig-. 2. — Incidence of breech deliveries. 1924-1939. Percentage of total deliveries 
plotted chronologically. The period, August, 1934 to August, 1938, when external ver- 
sions were routine is indicated. 


As SO little is known concerning the reason for breech presentation, 
it was thought of interest to tabulate the cases of patients in whom anj" 
cause could be determined as ivell as the cases of patients ivho had pre- 
viously been delivered of breecli presentations. There were only II of 
the latter, or 2.2 per cent. In 54 patients, or 6 per cent, some cause for 
the breech presentation was found (Table V). 

During the four-year period of this study, there were 246 breech 
deliveries out of a total of 10,529 hospital deliveries, or an incidence of 
2.33 per cent. This figure compares favorably with the breech incidence 
of 3.75 per cent for the four-year period prior to the routine adoption 
of external cephalic version. (Fig. 2.) 

There is no doubt that the incidence of 2.33 per cent could be lowered 
when the fact emerges that of 246 breech deliveries which oecured, in 
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to note that DcNormaacIieis found an increase in the incidence of sections witli the 
indication of primiparous breech in his survey of cesarean sections in Massa- 
chusetts in 1939. The maternal mortality was zero, no patients having died be- 
cause of this manipulation or from any other cause. The gross fetal mortality 
including macerated, stillborn, and neonatal deaths for this series was 32, or 
4.03 per cent, which compares favorably with the gross fetal mortality of the 
Bo.ston Ljdng-in IIospital .12 Table lA’’ shows the distribution of the deaths. 


Table IV 



1 STILLBIUTHS | 

1 NEONATAL DE.\THS 


DELIVERY 

NUMBER 

DELIVERY 

NUMBER 

Term ! 

1 

YVYVY* 

BBBBB 

10 

YWYY 

B 

G 

Premature 

VA’’VVV 

TT 

7 


0 

Congenital anomo- 
lies 

YYYY 

B 

5 

VVA’- 

F 

4 

Total 

1 

22 


10 


*V, Vertex ; B, breecli ; T, twin ; F, face. 


Subtracting the 9 eases where the cause of death was gross fetal anomalies, 
the corrected mortality was 23, or 2.9 per cent. Two of these deaths were accounted 
for by separation of the placenta ten daj’s following an attempt at version with a 
twin pregnancy. In G cases, death followed breech extraction where version had 
been unsuccessful. 

The most frequent complications resulting from version, mentioned in the litera- 
ture, are fetal death due to some interference with the circulation of the cord or 
some degree of separation of the placenta. McCullaglHo reported 4 cases of rup- 
ture of the uterus during labor due to neglected compound presentations. In these 
cases antenatal version had been performed on frank breech presentation, and the 
legs had remained extended. 

In this series the complications are considered under three headings. 
Those occurring because of some interference Avith the cord circulation; 
cases in tvliich antenatal bleeding occurred; and stillbirths following 
version in Avhich no eause could be determined. 

The cord was found about the neck in C6 cases, or S.3 per cent. In 2 cases, 
fetal distress developed during labor due to this complication, but living babies 
were delivered. In only 1 case did stillbirth result, the cord being tightly about 
the neck 2 times. Another stillbirth was attributed to a true knot in the cord. 
There were 4 cases in which the cord prolapsed during labor, and 2 cases in which 
the cord was around one or more of the extremities. Living babies were delivered 
in all G cases. In only 4 cases out of the entire series, or 0.5 per cent, was it 
necessary to restore the breech presentation because the fetal heart was slowed 
and irregular after cephalic version. Spotting in small amounts occurred in 7 cases. 
In 2 of these cases, the spotting appeared directly after version. In the remaining 
5, the spotting appeared from one to six weeks after the version. All 7 babies 
were born alive. The diagnosis of separation of the placenta was made four times. 
In 3 cases the separation occurred nine, eight, and seven weeks, respectively, after 
the version, and all 3 babies were born alive. In the fourth case, version was at- 
tempted on a multiple pregnancy through mistaken diagnosis in the thirty-fifth 
week of pregnancy. One week later partial separation of the placenta occurred, 
both babies being born alive but died soon after birth. 

There wore 5 patients from whom macerated babies were delivered. In all of 
tlieso cases there were no demonstrable causes of death. Delivery was effected at 
2, 3, C, G, and G weeks, respectively, after version, and in each case the fetal heart 
was known to be normal one week after version. 
















BLOOD CHOLINE VARIATIONS IN PREGNANCY, IN LABOR, 
AND IN THE PUERPERIUM 

Edwaed Eagle, Ph.D., Chicago, III. 

(From the Department of Physiology, The University of Chieago, and the Chicago 
Lying-in Hospital and Dispensary) 

REVIEW OF LITERATURE 

T he first extraction of a physiologically active substance from the 
human placenta was made in 1885 by Bohm,^ who found an average 
of 50 mg. of choline per placenta. 

Twenty-two years later Eielanderi likewise obtained approximately the same result 
(average 40 mg. of choline per placenta). In the same year (1907), Dixon and 
TaylorS reported that the placenta produces a chemical substance which develops 
with the ripening of that tissue, the liberation of which by the contracting uterus 
and vessels might induce the onset of normal labor. In 1928, Sievers^ confirmed the 
previously reported choline content of the placenta (average 40-45 mg. per organ) 
and proposed the theory that the latter tissue stored choline which was transferred 
to the uterus by pressure on the placenta at the time of birth, thus causing the 
uterine contractions. Larger amounts of choline in the placenta were reported by 
other authors (5.0-120.0,5 61.0-92.2,6 51.5-243.0,7 54.0-163.0,6 6.0-84.0,9 0-945.0,io 
and 102.0-282.011). Smythi2 has recognized a water-soluble precursor of choline 
in the human placenta, each molecule of which contains one molecule of choline, one 
of phosphoric acid, and one amino linkage. 

Hauptsteinia concluded that if choline were to be considered responsible for the 
uterine contractions during labor, it must be present as the far more powerful 
acetic ester, acetylcholine, and noted that in 18 cases the placenta contained acetyl- 
choline in amount varying from 74 to 459 mg. per kg. of tissue. From then on, 
Bischoff and others;* Chang and Wong;i^ Wong and Chang; is and Wen, Clmng and 
Wong,i6 who found the origin of the free placental acetylcholine to be in the syncytial 
layer of the villus, reported the following acetylcholine values, respectively : 168-220, 

15-133.3, 12.5-133.3, and 19-104 mg. per kg. of tissue. Changn, is reported (1935) 
that there is a reserve of acetylcholine in the placenta which may be liberated from 
its precursor in vitro, and found (1938) that there is a "free" and a "bound" 
fraction of acetylcholine in the human placenta. Hunti* pointed out many years ago 
that intravenous injection in cats of as little as 0.000,000,0024 mg. of acetylcholine 
per kg. body weight can cause a pronounced fall in blood pressure. The presence 
in the placenta of such large amounts of this powerful substance may be more than 
a coincidence. 

That the uterus responds to choline by contraction has been known for some time, 
particularly since the reports of Miiller,** Adler^i and Berlin** wdio pointed out 
that the effect of choline on the uterus of the cat or mouse simulated the contractions 
in labor. Engeland and Kutscherzs have reported that choline causes tetanic con- 
tractions of the gravid uterus, and Alberts** has stated that the gravid uterus^ is 
more sensitive to choline than the nongravid one. In a study of the quantitative 
action of acetylcholine on the guinea pig uterus, Webster*5 found that the height of 
contraction varies with the concentration, but even a molar concentration of 4.4 x 10-' 
gave good contractions. Sherif*® showed that acetylcholine acts as the chemical 
transmitter of the effects of the hypogastric nerves on the uterine muscle, similar 
to that of the vagi nerves. 

The effectiveness of acetylcholine as an oxytocic agent was recently studied in a 
series of 28 patients.*® In 7 out of 16 cases in which the membranes were intact, 
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Table V. Causes op Breech Presentation 


Contracted pelvis 34 

Placenta previa 8 

Pibromyoinas of uterus 4 

Congenital malformations 4 

Hj’dramnios 2 

Laxity of abdominal wall 1 

Cyst of ovary 1 


54 


149, or 60.5 per cent, version was not attempted. This paradox is ex- 
plained when it is found that in 121 eases, or 49 per cent, the diagnosis 
of breech presentation was not made until the patient was admitted for 
delivery. This seemingly unusual figure is somewhat improved by the 
fact that 3S eases were either nonviable or premature babies. 

A four-year study of the results of the routine employment of ex- 
tei'iial cephalic version was made. A diagnosis of breech presentation 
was made in 793 of a total of 13,948 eases, or 5.6 per cent, A total of 
1,161 versions, or 1.46 per case, were attempted, 72 per cent being suc- 
cessfully accomplished. The recurrence rate was 27 per cent. Spontane- 
ous version occurred 108 times, or 19.35 per cent, in cases where either 
recurrence had taken place or version had been unsuccessful. Anesthesia 
was helpful but was employed only in selected cases. The presentation 
and type of delivery emplo,yed are tabulated for the 793 cases. There was 
no maternal mortality. The gross fetal mortalitj’- was 4.03 per cent. 
Tlie breech incidence at the Boston Lying-in Hospital was reduced from 
3.75 per cent to 2.33 per cent. 

External cephalic version employed routinely is a safe procedure 
and will reduce by more than 38 per cent the incidence of breech presen- 
tation with its inevitably high fetal mortality. 
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or four analyses were performed on the same sample. Frequent blank 
determinations and control analyses were likewise performed. With 
but few exceptions all of the 87 experimental subjects were in good 
health. Some of the 18 male and 19 nonpregnant female controls were 
subsequently admitted to Billings Hospital from the Out-Patient De- 
partment (where the latter samples were obtained) , but none was gravely 
ill or in acute distress at the time the blood sample was taken. 

RESULTS 

Blood Choline in Pregnancy . — Table I records the clioline values on venous blood 
samples taken from 62 subjects at times varying from just prior to the onset of labor 
to 207 days before delivery. It may be seen that from the third lunar month of 
pregnancy (197-224 days before delivery) to term there was no significant variation 
in the average choline values, which for the third to the tenth lunar month inclusive 
were 13.3, 13.1, 14.9, 13.9, 12.9, 12.2, 13.1, and 13.1 mg. per liter, respectively. The 
average choline results for 28 primigravidas, 14 secundigravidas, and 20 multiparas 
were, respectively, 13.3, 12.4, and 13.2 mg. per liter; the grand average for all 62 sub- 
jects was 13.1 mg. of choline per liter of blood. 

Blood Choline During Labor and Post Partim . — Table II summarizes the data on 
17 subjects in various stages of labor. The average choline value for the entire 
group was 15.0 mg. per liter, somewhat higher than that for blood during pregnancy. 
Table III shows the post-partum choline results on 8 subjects. In 6 cases in which 

Table II. Blood Choline Values in Labor 


NO. 

age 
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OB- 
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HIS- 

TORYa 

TIME 

SAMPLE 

HR.-MIN. 

DUR.\TION 
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MIN. 
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MIN. 
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WT. 
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39 
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23 
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mi 

0-15 


40 
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P 

12.8 


67 

30 

i I 1 i 
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1-17 
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16-25 

40 

3025 

M 

21.2 

H 

68 

20 

0, 0,0,0 


14-35 

1-16 

0- 9 

16- 0 

40 

3255 

P 

11.7 


69 

20 

0,0, 0,0 

8- 17b 

14-50 

1-53 

0- 8 

16-51 

40 

3590 

P 

18.3 

i 

70 

28 
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8-55b 

11- 5 


0- 8 

11-35 

40 
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P 

14.3 

h 

71 

19 

0,0,0,0 
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29-47 

40 

3360 

M 

12.4 

g 

72 

34 

3,0,0,3 

9- 3b 

11-30 

0-31 

ESQ 

12-11 

40 

4570 

M 

14.1 

h 

73 

40 

5,0,2,3 

11- Sb 

11-15 

ran 
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40 

3840 

M 
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h 

74 

28 

0,0, 0,0 

ll-43b 

27-15 

1- 8 
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28-30 

40 
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M 

22.8 

g 

75 

23 

0,0, 0,0 

19-35b 

23-55 
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0- 6 

24-30 

40 

3245 

M 

10.7 

•i 

76 

27 

1,0, 0,1 

25-5Sb 

41- 0 


Pgl 

41-10 

41 

3955 

M 

12.2 

k 

77 

27 

2,0, 1,1 

Onsetc 

18-30 


0- 6 

19-44 

40 

3175 

P 

15.0 

3 

78 

16 

0,0, 0,0 

d 

20-55 

1-25 

0- 2 


38 

3460 

P 

11.9 

1 

79 

25 

2,0,2,0 

End® 

7-15 

0-37 

0- 5 

7-58 

40 

.3230 

P 

19.3 

if 

O 


•Previous pregnancies, premature labors, abortions, children now living. 

•’After onset of first stage of labor. 

'Second stage of labor. 

■•Seven minutes after onset of second stage of labor. 

'Twins: I, midforceps, 2,390 Gm., M. ; II, breech extraction, 2,375 Gm., M. Acute 
fulminating toxemia ; five convulsions during delivery ; placenta removed manually. 
•Forceps rotation ; low forceps with episiotomy. 

^Spontaneous delivery with episiotomy. 

•’Spontaneous delivery. 

•Mild toxemia ; spontaneous deliverj' with episiotomy. 

• Low forceps with episiotomy. 

•■Midforceps with episiotomy. 

•Manual rotation ; low forceps with episiotomy. 
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acetylclioline induced labor and brought about delivery; in the other 9 cases uterine 
contractions were obtained but did not last long enough to terminate pregnancy. 
The procedure was successful in inducing labor in all of the 12 cases where the 
membranes were ruptured spontaneously or artificially, and rlythmic uterine con- 
tractions were initiated within a few minutes regardless of whether the patient was 
a primipara or a multipara.is Contractions of the guinea pig uterus after applica- 
tion of blood from women in labor had been noted by Brdiczkasr and Fontes,28 and 
within recent years considerable attention has been directed to the presence of some 
oxytocic material in the blood of women in labor. 

Prior to 1923 most investigators were unable to find free choline in the blood or 
serum of man or animals. From 1923 to the present the values reported were zero 
in six instances and in twenty-four others the amounts have ranged from 0.5 to 
310.0 mg. per liter. The lowest values on human blood (aside from zero) were ob- 
tained by Kahlson29 (2.2-8.5 mg./liter), and the highest by Vasilius® (18.2-147.0 
mg./liter). The inaccuracy and nonspecifieitj' of the methods employed can account 
for such wide divergence in results. Some of these methods are discussed in con- 
nection with a study of the choline content of biologic fluids.si 

METHOD 

The method used in the present study has been described in detail 
elsewhere.®^ Blood choline determinations were made on venous (arm) 
blood of women in various stages of pregnancy, labor, and the puer- 
perium at the Chicago Lying-in Hospital or its “Stockjmrds Dispen- 
sary.” The analyses were done in duplicate; in some eases even three 

Table I. Blood Choline Values During Pregnancy 
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15.2 
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34 
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35 
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54 
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36 

34 
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25 
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37 

29 

2,0, 0,2 

55 
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7 

18 

1,0,1,0 
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38 

32 
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61 

11.5 

s 

27 
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12.6 

39 

19 

1,0, 0,1 

61 

13.6 

9 

21 
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12.8 

40 

35 

4,0,2, 2 

62 

12.0 

10 

24 
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12.1 

41 

28 

1,0, 0,1 

66 

12.7 

11 

18 

0,0,0,0 

9 

12.4 

42 

29 

5, 0,0, 5 

67 

11.3 

12 

28 

3, 0,0,3 

9 

14.4 

43 

25 

0,0, 0,0 

68 

10.6 

13 

23 

2,0,0,3 

10 

12.6 

44 

24 

2,0,0,2 

72 

14.6 

14 

22 

0,0,0,0 

10 

11.2 

45 

18 

0,0,0, 0 

79 

13.8 

15 

23 

2,0, 0,1 

11 

11.9 

46 

41 

11,0,0,11 

83 

9.9 

IG 

28 

0,0,0,0 

11 

19.0 

47 

23 

2,0, 0,2 

85 

13.7 

17 

30 

1, 0,0,1 

12 

12.8 

48 

27 

0,0,0,0 

90 

12.3 

18 

21 

0,0,0,0 

16 

15.0 

49 

19 

0,0,0,0 

91 

10.2 

19 

38 

2,0,0,2 

16 

13.6 

50 

31 

1,0, 0,1 

94 

10.6 

20 

23 

0, 0,0,0 

17 

14.4 

51 

35 
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98 

19.9 

2l 

26 
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20 
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52 

21 
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27 
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21 
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53 

24 
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23 

19 
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23 
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54 
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24 

23 
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24 
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55 

22 
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25 

31 

G,0,0,6 

25 
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56 

22 
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26 
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26 
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57 

21 
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26 

11.4 

58 

27 
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172 
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28 

16.4 

59 

23 
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12.8 

29 

28 
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32 

11.6 

60 

24 
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178 
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30 

23 
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32 
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61 

22 
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14.5 

31 

27 
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37 

14.1 

62 

22 

1,0, 0,1 

207 j 
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•Previous pregnancies, premature labors, abortions, and children now living. 
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In a study of the choline content of the saliva during the menstrual 
cycle, Eagle=*^ found that the choline value showed a cyclic variation, 
the maximum deviations from the lowest level for each of four subjects 
being 396, 294, 226, and 398 per cent, respectively. The choline curves 
showed peaks occurring on the second to seventh day, on the thirteenth 
to sixteenth day, and on the twmnty-seeond to twenty-fourth day of the 
cycle, all of which are periods of considerable uterine activity. The 
results in the present study likewise indicate an elevated choline content 
of the blood (immediately following the delivery of the placenta) at 
a period of great uterine activity. 

It will be recalled that choline and acetylcholine are normal constitu- 
ents of the body; that the latter, which is recognized as the chemical 
transmitter of the effects of the hypogastric nerve on uterine muscle, is 
a powerful oxytocic agent causing rhythmical contractions of the uterus 
in man and animals; that the gravid uterus is more sensitive to choline 
and acetylcholine than the nongravid one; that the acetylcholine content 
of the uterus may be increased estrin injection; and that the choline 
content of the blood and saliva is markedly elevated during periods of 
great uterine activity. On the basis of the foregoing, it is concluded 
that, whatever be the cause or causes of the onset of labor, the possible 
role of choline and its powerful esters in facilitating the emptying of 
the uterus at term should lie considered. 

SUMMARY 

1. Choline determinations were made on blood samples from 62 women 
in various stages of pregnancy, 17 women in labor, 8 women in the 
puerperium, 19 nonpregnant females, and 18 males, a total of 124 
samples. 

2. The choline content of the blood from pregnant women is fairly 
constant from 207 days before delivery to term (average 13.1 mg./ 
liter). 

3. The blood choline value is slightly increased during labor (average 
15.0 mg./liter). 

4. The choline level is highest just after delivery (average 24.6 mg./ 
liter). In tivo cases which were 44 and 48 days post partum, the 
choline results were 13.4 and 11.3 mg. per liter. 

5. An average of 14.6 mg./liter was obtained for the choline content 
of blood from nonpregnant female patients; that for male patients was 
13.4 mg. per liter. 

I desire to acknowledge the cooperation of Dr. A. J. Carlson, and of Dr. Fred L. 
Adair and the Staff of the Chicago Lying-in Hospital. 
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Table III. — Post-Partum Choline Values 
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"Previous pregnancies, premature labors, abortions, cliildren now livingr. 
''Spontaneous delivery with episiotomy. 

"Manual rotation ; spontaneous deliverj' with episiotomy. 

•'Unattended labor. 

"Midforceps with episiotomy. 

'Spontaneous delivery. 


blood was taken within 255 minutes after delivery, the average choline content was 
24.6 mg. per liter. The significance of this marked rise in the choline content of 
maternal (venous) blood immediately after deliver}' of the placenta is not fully 
understood, and its explanation must await further knowledge of the role in the 
organism of choline and its esters which already enjoy unique distinction as a 
hormone and an essential food factor. Two subjects who were fort}'-four and forty- 
eight days post partum showed low or normal blood choline values (13.4 and 11.3 
nig./liter). 

The average choline content of the venous blood of IS male subjects was 13.4 mg, 
per liter; that for 19 nonpregnant female subjects was 14.6 mg. per liter. The ages 
and diagnoses on these 37 individuals varied widelj'. 

Neither in pregnancy, in labor, nor in the puerperium was there any obvious cor- 
relation between the choline content of the blood and the previous obstetric history, 
the age of the mother, the total duration of pregnancy, the duration of the various 
stages of labor, the weight or sex of the child, the weight of the placenta or the 
manner of delivery. 

COMMENT 

In 1932 Jeffeoate^- proposed the theory tliat estrin is essential for 
parturition, an idea which has been supported by the observations that 
estrin causes contractions of uterine muscle,^®'®® and that estrin is pres- 
ent in considerable quantity during pregnancy, reaching its peak at the 
time of parturition.®® Witherspoon®" suggested that an inhibitory action 
on estrin (by the luteinizing factor in the ovary, placenta and anterior 
lobe of the hypophysis) which is present during early pregnancy is re- 
leased toward the end of gestation, and an increased sensitivitj’' of the 
uterus to pituitrin produces uterine contractions until delivery occurs. 
A theory involving the excitatory action of some hormone on the numer- 
ous ganglia of the uterus leading to contraction of that organ was ad- 
vanced b.y Gibbons®® who indicated that there remained only the dis- 
eoveiy of something sufficiently powerful to excite the uterine ganglia 
to produce these essential contractions. The recent observation that the 
acetylcholine content of the uterus significantly increased within an hour 
after injection of estrin and completely disappeared after twelve hours 
is of interest in this connection.®® 
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EXPERIMENTAL 

Menstrual fluid was collected during the night into a clean diy 
Eamses spring type pessary for from six to eight hours. All subjects 
studied were normally menstruating, healthy females. Fourteen ex- 
periments were performed on 9 subjects in from one to two hours after 
collection of the menstrual fluid. When the same subject was studied 
on more than one occasion, the menstrual fluid was collected during dif- 
ferent menstrual cycles. Occasionally the fluid became layered, in 
which instances the superficial layers were employed. 

Fibrinogen was prepared by a modification of the method of Smith, Warner 
and BrinkhauSjis, i9 in that, aside from dialysis, the preparation was made at room 
temperature. All reagents used were stored in tlie ice box. The plasma utilized 
was obtained from a human blood bank and contained 50 ml. of 2% per cent 
sodium citrate to 500 ml. of blood. The plasma was centrifuged for thirty minutes 
at 2,500 r.p.m. until all the red blood cells were removed. To each 100 ml. of plasma, 
10 ml. of colloidal magnesium hydroxide were added with constant stirring. After 
standing for ten minutes, the plasma was centrifuged at 2,500 r.p.m. for twenty 
minutes. In this manner the plasma was made prothrombin free. To the plasma 
was now added approximately one-fourth volume of saturated ammonium sulphate 
to produce a heavj' flocculation and clumping of the fibrinogen. Occasionally, an 
additional 2 to 3 ml. of ammonium sulphate were found necessary. The mixture was 
centrifuged and the precipitated fibrinogen was redissolved in a volume of oxalated 
saline equal to that of the original plasma volume. The fibrinogen was again 
precipitated with one-fourth the original plasma volume of saturated ammonium 
sulphate. If the amount of precipitate seemed scanty, 3 to 5 ml. of additional 
ammonium sulphate were added. After centrifuging, the fibrinogen was dissolved 
in one-tenth the original plasma volume of oxalated saline, and dialyzed in the 
ice box against frequently changed oxalated saline, until the dialyzing solution gave 
no test for SO^ ions with Bad,. The final yield of fibrinogen was then stored in 
the ice box in 2 ml. portions. More recently, 1 ml. portions were lyophilised as sug- 
gested by Ferguson.20 Such a preparation of fibrinogen is still active after two to 
three months. 

Thromboplastin, prepared by a modification of the method of Quicker was em- 
ployed in all these experiments. Activated serum was used as the thrombin solution. 
In order to minimize the effect of antithrombin, fresh thrombin, in tlie form of 
activated serum, was used for each phase of the experiment. To prepare this 
activated serum, one part of 0.28 per cent CaCl, was added to a mixture of one 
part of Quick’s thromboplastic solution and one part of fresh oxalated plasma. The 
latter was prepared by mixing 1 c.c. of 1.34 per cent sodium oxalate with 9 c.c. of 
blood in a 10 by 75 mm. test tube. The clot which formed in fifteen to twenty-five 
seconds was rolled out, and the serum used immediately. 

In each experiment, the menstrual fluid was tested for the presence of thrombin, 
fibrinogen, prothrombin, and anticoagulants. The experiments were carried out in a 
10 by 75 mm. test tube and maintained at 37.5° C. in a water bath. In each experi- 
ment, the fibrinogen was tested for the presence of prothrombin by the addition of 
equal quantities of thromboplastic solution and calcium. Only solutions which con- 
tained no prothrombin, or minute traces of prothrombin, were nsed. All experiments 
were carried out in duplicate. 

To test for thrombin, fibrinogen was added, since that should cause the coagulation 
of menstrual fluid in the presence of thrombin. To 0.1 ml. of menstrual fluid was 
added 0.1 ml. of fresh fibrinogen solution. Incubation at 37.5° C. for sixteen to 
eighteen hours did not produce coagulation in any instance. 

To test for fibrinogen, menstrual fluid was tested with freshly prepared thrombin, 
since in the presence of fibrinogen this procedure should produce a coagulation of 
the menstrual blood. To 0.1 ml. of menstrual blood was added 0.1 ml. of freshly 
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THE CLOTTING MECHANISM OF MENSTRUAL FLUID^' 

Helen Iglauer Glueck, M.D., and I. Arthur Mirsky, M.D. 
Cincinnati, Ohio 

(From The May Instiinie for Medical Research, The Jewish Eosjntal, and the 
Department of Biological Chemistry, University of Cincinnati ) 

T he fact that the menstrual discharge of normal women contains 
noncoagulated blood has aroused mucli study and speculation. The 
excellent reviews by Pickei'ing,’^ Bartelmez,- and Dogliotti® indicate the 
numerous hypotheses that have been presented in explanation of this 
phenomenon. Four main factors have been variously regarded as be- 
ing responsible for the presence of noncoagulated blood in menstrual 
blood. These may be summarized as follows : 

1. The presence of an anticoagulant.-*-® 

2. A disturbance in the peripheral circulating blood." 

3. The presence of a lytic agent \yhich dissolves the clot after it forms in the 
uterine cavity.s-n 

4. The absence of one or more elements essential for the coagulation of normal 
lilood.3, 12 -ar 

As may be anticipated, agreement between the findings of the dif- 
ferent investigators is wanting, and even among those supporting the 
same hypothesis there rarely is complete accord. Because of the many 
conflicting concepts and the recent development of more efficient methods 
for the study of blood coagulation, we believed it pex’tinent to reopen 
the problem. 

‘Aided bj- tlie Regina Zielonka Libson Fund for Clinical Research. 

^ meeting of the American Physiological Society, Chicago. April 17. 
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which did not contain menstrual blood. In three experiments, when the menstrual 
fluid was added to oxalated plasma together with calcium and thromboplastin, the 
clot that formed was found to have undergone lysis after incubation for sixteen to 
eighteen hours. 

DISCUSSION 

Almost all investigators accept the basic facts that normal blood 
plasma contains a substance, prothrombin, which is activated in the 
presence of calcium and thromboplastin to form an active coagulant, 
tlirombin. Thrombin then reacts with fibrinogen to form the actual 
clot, fibrin. It is obvious that the absence of any one of these factors 
will result in noncoagulability of the blood. Likewise, the presence of 
any inhibitor (anticoagulaht) will prevent the formation of a clot. 

By means of some of the modern procedures employed in studies 
on blood coagulation, we have been unable to detect the presence of 
prothrombin, thrombin, fibrinogen, or anticoagulants in normal men- 
strual discharge. These findings apparently are in accord with the 
hypothesis advocated by various investigators that menstrual fiuid is 
deficient in one or more factors essential for the coagulation of blood. 
Especially pertinent in this regard are the observations of Bell,^® King,^'' 
and Dogliotti,® who, with crude and moi’e indirect procedures, obtained 
data which are essentially similar to those discussed above. 

The observation that practically all the factors essential for blood 
coagulation other than thromboplastin^ and calcium^^ are absent in the 
menstrual fluid raises some interesting speculations. It can be assumed 
that these factors are missing because some mechanism exists which per- 
mits the endometrium to impair their passage from the circulating 
blood into the uterine cavity. However, the observations of Shaw^® and 
others that clots can occasionally be found free in the uterine cavity 
suggests that an impermeability to prothrombin and other factors es- 
sential to blood coagulation need not necessarily exist. 

Another mechanism which can account for the absence of blood co- 
agulating factors in menstrual fluid would be one involving the utiliza- 
tion of these substances. That is, if the blood leaving the endometrium 
coagulated in a normal manner and subsequently underwent autolysis, 
prothrombin and all of the thrombin and fibrinogen would disappear 
from the menstrual discharge. The fact that clots can occasionally be 
found in the uterine cavity is in accord with such a point of view, as are 
the studies of numerous investigators Avho present evidence for the ex- 
istence of lytic substances in menstrual fluid. The observation of an 
increased titer of tryptic enzymes in the circulating blood during the 
menstrual period' may be of some import in this connection. Likewise, 
in accord with this concept is our observation that a fibrin clot may 
occasionally undergo lysis when incubated with menstrual fluid. This 
hypothesis can account for all the observed facts relative to the fluidity 
and chemistry of the menstrual fluid. Thus, in eases where the bleeding 
from the endometrium is excessive, the rate of lysis may not be suf- 
ficiently rapid to disintegrate all the coagulated blood, and hence 
numerous clots may be expelled as has been frequently observed. This 
concept also may account for the conflicting observations of different 
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prepared thrombin solution. In no case did coagulation occur after incubation at 
ST-o" C. for sixteen to eighteen hours. 

To eliminate the presence of a thrombin or fibrinogen inhibitor, 0.1 ml. of freshly 
prepared tlirombin was added to a mixture of 0.1 nil. of fibrinogen solution and 
0.1 ml. of menstrual fl^uid. Coagulation always occurred within twelve to fifty-five 
.seconds (Table I). As a control, 0.1 ml. of freshly prepared thrombin was added 
to a mixture of 0.1 ml. of saline and 0.1 ml. of fibrinogen. In every case, the tubes 
containing menstrual fluid showed no delay in coagulation as compared with the 
saline controls. In fact, in many instances coagulation seemed slightly accelerated 
in the presence of menstrual fluid, which is in accord with the observations of 
othcrs.3. 14. 16 This experiment suggests that a thrombin inhibitor is not present 
in the menstrual fluid. 


Table I. The Influence of Menstrual Fluid on Coagulation 


SUBJECT 

TEST 

NUMBER 

saline control* 

SECONDS 

MENSTRUAL FLUID t 
SECONDS 

A 

1 

24 

21 


2 

23 

23 


3 

21 

19 

B 

4 

IS 

18 


5 

24 

24 

G 

G 

60 

55 


7 

13 

14 

D 

8 

17 

16 


9 

14 

12 

E 

30 

19 

16 

F 

11 

25 

24 

G 

12 

27 

24 

H 

13 

39 

36 

I 

14 

33 

31 


*0.1 ml. saline + 0.1 mi. fibrinogen + 0.1 nil. thrombin. 

tO.l ml. menstrual fluid + 0.1 ml. fibrinogen + 0.1 ml. thrombin. 


It inaj' be noted from Table I that there is much variation in the co- 
agulation times of the various tests. This may be due to the instability 
of the reagents, since the controls always give similar results. 

To test for the presence of prothrombin, 0.1 ml. of fibrinogen solution was added 
to a mixture of 0.1 ml. of Quick’s thromboplastic substance and 0.1 ml. of calcium 
and menstrual fluid, and allowed to incubate at 37.5° C. for sixteen to eighteen hour.s. 
However, coagulation did not occur in anj' instance. Since the possibility e.xi.'sts 
that the conversion of prothrombin may not occur because of an inhibitor of the 
reaction between prothrombin, thromboplastin, and calcium, 0.1 ml. and 0.2 ml. 
menstrual fluid was added to 0.1 ml. oxalated blood plasma, together with 0.1 ml. 
calcium and 0.1 ml. thromboplastin, and the mi.xture allowed to incubate. Clotting 
occurred in the five instances thu.e studied ; the clotting time being the same as in tlie 
control.*!. This obviates the possibility that a prothrombin or thromboplastin inhibitor 
is present in menstrual fluid. 

Tile fact that menstrual fluid is free of inhibitors of thrombin and 
tliromboplastie activity makes it quite improbable that an anticoagulant 
IS respoiLsible for the presence of noncoagulated blood in the menstrual 
discharge. 

In two experiments (Table I, Tests 7 and 11), it was noted that whereas coagula- 
tion of a mixture of fibrinogen and activated serum wa-s not delayed by the 
menstrual fluid, after incubation for six to eight hours at 37.5° C., the tubes contain- 
ing menstrual fluid showed a soft gelatinous, semiformed clot, in contrast to the clots 
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investigators, since the presence or absence of various factors essential 
lo blood coagulation would be dependent upon the rapidity of bleeding, 
the rate of disintegration of the blood clot, and the rate of destruction 
of Ihe lytic agents. 

SUJIJIARY 

Menstrual fluid does not contain detectable amounts of fibrinogen, 
protlirombin, thrombin, or anticoagulants. 

The significance of these findings is discussed, and it is suggested 
that the blood leaving the endometrium may clot, and that the clot subse- 
quently undergoes digestion by some hypothetical lytic agent. 'When 
bleeding is excessive, the rate of lysis may be relatively slow, and un- 
digested clots may be expelled. 

AVe are indebted to Dr. Edward Alberts for his assistance in tlie coliection of 
sampies. to Dr, Paul Hoxworth of the American Red Cross Blood Transfusion Service, 
to Cincinnati General Hospital for generous supplies of human blood, to Dr. Leon 
Schiff for generous supplies of thromboplastin, and to Dr. Norton Nelson for technical 
advice. 
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Quindlen, James P., and Taubenhaus, Leon; Vincent’s Cervicitis, New Orleans 

M. & S. J. 92: 692, 1940. 

These autliors report a case of a 3C-year-old colored female, a known sj-philitic, 
with A^incent’s cervicitis. The patient complained of abdominal pain for six days. 
Examination revealed a tender abdomen, slight bloody discharge, a cervix on whose 
surface craterlike irregularities could be felt. In tlie speculum the cervix appeared 
to be markedly ulcerated, the ulcers being covered with a moist, dirty, gray, foul- 
smelling membrane which would not peel off with ease. Smears and dark-held exam- 
inations were positive for Vincent ’s organisms. Smears and dark-field examinations 
made from the gums of the patient and her husband were both positive for A'incent 's 
organisms. The cervix was treated with local applications of 2 per cent gentian 
violet and A-aginal instillations of hydrogen peroxide. After thirty-six hours the 
inflammation was subsiding. After twelve days gentian violet was discontinued and 
- per cent arsphenamine in gh'cerin wa.s used in its place. Twenty-one days after 
adinis.sion the cervix appeared normal and .smears were negative. The patient 
"as advised to discontinue the use of saliva as a lubricant for intercourse. 

Eugene S. Auer. 
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until April 25, when she began to bleed profusely. The uterus was only slightly 
enlarpd and our impression was that we were dealing with a profuse menstrual 
bleeding. On May 6, 1940, the Friedman test on the urine as well as the 
Friedman test on the spinal fluid was negative. Because of these nega- 
tive findings and the cessation of bleeding, the patient was discharged on May 
6, 1940. She was readmitted on May 31, with a history of staining since her 
discharge from the hospital on Ma 3 ’' 6. The urine and spinal fluid Friedman tests 
were again negative (June 1). Nevertheless, she was curetted and remnants of 
placenta were found. No evidence of liydatid mole was present. She has been 
under observation for six months and has remained well. 

Case 4. — S. F., an 18-year-old female, para 0, gravida i, was admitted on March 
23, 1939. Her last menstrual period was Dec. 10, 1938. She “spotted” on-and-off, 
from Jan. 10, 1940, to March 23, 1940. Physical examination revealed a uterus of 
four months’ gravidity, soft and boggy, with a closed cervix. On March 30 a 
Friedman test on the urine was positive and a test on the spinal fluid was negative 
(10 e.c.). On June 30, 1939, the patient was seen in the follow-up clinic. The 
uterus was enlarged to the size of a seven months’ gestation, and the fetal heart 
sounds were heard. 

Case 5. — ^R. M., aged 43 years, gravida iv, para iv, was admitted on April 1, 1940, 
for a therapeutic abortion. Her last menstrual period was on Jan. 8, 1940. The 
uterus was the size of a three jnonths’ gestation. On March 8 the Friedman test 
on the urine was positive. On April 3, the Friedman test on the spinal fluid (5 c.c.) 
was negative. On April 3 a fundectomy was performed. A fetus 7 cm. long was 
found. 

Case 6. — E. K., 29-yeai'-old female, para i, gravida ii, was admitted to the hos- 
pital on March 27, 1940. Her last menstrual period was on Feb. 25, 1940. She 
complained of severe pain in the lower abdomen. There was no history of bleeding. 
The uterus was onlj' slightly enlarged. She was only four days past her expected 
period. On April 1, 1940, a Friedman test on the urine was positive. On April 1, 
1940, the Friedman test on the spinal fluid was negative. After one week’s rest 
in bed, the patient was discharged. She was seen in the follow-up clinic in July, 
1940, and the uterus was the size of a four months’ gestation. In September, 1940, 
the uterus was the size of a six months’ gestation. The fetal heart sounds were 
heard. ~- 

Case 7. — A. M., a 32-year-old female, gravida ii, para i, was admitted to the 
hospital on April 16, 1940. Her last menstrual period was on Dec. 25, 1939. She 
‘ ‘ spotted ’ ’ on Feb. 1, 1940, and continued to do so for one week. She was well 
again until four weeks prior to admission, at which time, the “spotting” returned 
and continued until the time of admission. On admission, the uterus reached the 
umbilicus. This was larger than the period of amenorrhea would indicate. Hydatid 
mole was suspected. On April 19, 1940, the Friedman test on the urine was weakly 
positive. On April 19, 1940, the Friedman test on the spinal fluid (5 c.c.) was 
negative. On April 19, 1940, a normal fetus and placenta were delivered spon- 
taneously (four months’ size fetus). 

Case 8. — M. L., a 37-year-old female, gravida iii, para ii, was admitted to the 
hospital on April 22, 1940. Her last menstrual period was on March 8, 1940. Her 
chief complaint was pain in the lower abdomen. No bleeding was present. She 
was sixteen days past her expected period. The uterus was irregularly enlarged to 
the size of a twelve weeks’ gestation. The right kidney was ptosed. On April _25, 
1940, the Friedman test on the urine was positive. On April 26, 1940, the Fried- 
man test on the spinal fluid was negative. On April 26, 1940, a supravaginal 
hysterectomy was performed. The pathologic report was “myomatous uterus with 
early pregnancj'.” 

Case 9. — ^H. T., a 23-year-old female, gravida i, was admitted on May 6, 1940. 
Her last menstrual period was on Jan. 23, 1940. The patient had skipped her 
February and March periods, but on April 5, she began to bleed continuously 
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was also obtained in a case of seminoma occim-ing in a male with an 
ectopic testicle (proved by operation and autopsy). Our series of cases 
is rather small, but we hope to add to this group in the near future. 

The technique used in x^erforming this test is quite simple. Fi%-e to 10 c.c. of 
spinal fluid, preferably 10 c.c., was injected into the vein of the ear of a virgin 
rabbit, weighing about 1,000 Gin. No preparation of the cerebrospinal fluid was 
carried out. In forty-eight liours, the animal was sacrificed (intravenous injection 
of air was utilized for this purpose). The ovaries were then examined for A.P.R. 
II and III reactions. Unusually large A.P.R. I reactions were interpreted as nega- 
tive, but repetition of test was found advisable in these cases. In our series this 
test was found to be negative in all the cases of normal pregnancy, pregnancy coni- 
])licated- by cysts, tumors, infections, and ectopic pregnancy. It was positive - in 
cases of hydatid mole. The exact mechanism to explain these phenomena is un- 
known. The reason why the spinal fluid in cases of' hydatid mole and chorioeiii- 
thelioma contains sufficient anterior pituitarjdike hormone to give a positive test, 
and other forms of pregnancy do not, is at present under investigation by us, AVe 
do know, however, as is exemplified in Case S. M. that in hydatid mole the Fried- 
man test in the urine may be weakl}' positive and the prolan A and B titers moder- 
ately low and still the spinal fluid Friedman test strongly positive. Subsequent 
findings corroborated the specificitj’ of the spinal fluid Friedman test in tliis case, 
and it was upon the basis of the latter that proper treatment was instituted early. 

In tliis work, it was important to confirm the fact that normal preg- 
nancy, ectopic pregnanc.y, and pregnancies complicated by cysts, tumors, 
or inflammation gave negative spinal fluid Friedman tests and that both 
early and advanced pregnancies also gave negative results. Urinary 
Friedman tests, findings at operations or subsequent parturition were 
used as checks upon these observations. To illustrate these facts, the 
following brief ease histories are presented; 

Case 1. — S. M., aged 4S years, gravida ii, para i, was admitted to Beth Israel 
Hospital on Dec. 7, 1939. Her last menstrual period was Aug. 10, 1939. She 
“spotted” on Sexitember 10 and 11 and also on October 5 and November 15. From 
November 15 to December 7 (time of admission), there was continuous slight bleed- 
ing. Physical examination on admission was ‘negative except for the uterus which 
scorned slightly larger than should be ‘expected for the period of amenorrhea. The 
fet.al heart sounds were not heard, nor were the fetal parts felt. Friedman test on 
the urine, done December S', was reported weakly positive. The spinal fluid Fried- 
man tost, done on December' 9, was strongly positive. Quantitative A.P.R. Ill was 
reported us 8,000 M.U. per liter. On December 12, because of the positive spinal 
fluid Friedman test, despite weakly positive urinary Friedman test and only 8,000 
AI.U. A.P.R. ni in the twenty-four-hour urine specimen, the uterine cavity was ex- 
I'lorcd digitally and a hydatid mole was expressed. 

C.VSE 2.— R. M., aged 30 years, para ii, gravida iv, was admitted to Beth Israel 
Hospital January 10, with' chief complaint of vaginal bleeding of one week’s dura- 
tion. Her last menstrual’ period was Oct. 1, 1940. The uterus was about the size 
of a six to eight weeks’ gestation, and slie had tenderness in the right lower 
quadrant. A urinary Friedman test, performed on January 9, was strongly positive. 
The uterus was curetted on January 11, and the pathologist reported the presence 
of hydatid mole. Spinal fluid Friedman test done on the fourth postoperative day 
was positive. Spinal fluid and urine Friedman tests done eiglit weeks later, on 
March 7, wore negative. At the time of writing, the patient is well and has not 
been bleeding. 

C.ssi: .3.— -I, J.j a 25-year-old female, gravida ii, para i, was admitted to Beth 
sracl Hospital on May 2, 1940. On ilarch 31, 1940, a dilatation and curettage 
"as done for uterine bleeding, and hydatid mole was found. The [latient was well 
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(From the Department of Obstetrics, Jefferson Medical College Hospital and the 
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T he opinion is widespread, particularly among clinicians, that the 
vaginal and intestinal triehomonads are identical organisms, their 
apparent differences resulting from conditioning factors of their respec- 
tive environments. This opinion has considerably influenced the treat- 
ment of vaginal trichomoniasis with regard to prophylaxis and the pre- 
vention of reinfection. On the other hand, certain laboratory and 
clinical evidence has been presented which indicates that Tricliomotm 
vaginalis and the intestinal ti'iehomonad, Trichomonas hominis, are dis- 
tinct species. The establishment of the validity of either theory is essen- 
tial to the proper understanding and management of the clinical con- 
dition, trichomonas vaginitis. 

The studies herein reported are an attempt to approach this prob- 
lem directly, by the inoculation under similar conditions, of both the 
vaginal and intestinal triehomonads into the vaginas of human subjects. 
Three groups of experiments were conducted. 

1. Trichomonas hominis was implanted into trieliomonas-free vaginas. 

2. Trichomonas hominis was implanted into vaginas harboring Tricho- 
monas vaginalis. 

3. Trichomonas vaginalis was implanted into trichomonas-free vaginas. 
MATERIAL AND METHODS 

The subjects for these experiments were volunteers, previously discharged from 
the postnatal clinic of the Department of Obstetrics of Jefferson Medical College 
Hospital. 

A total of 50 patients was selected for tliese experiments, forty of whom were 
within the three-month postnatal period. Twenty-five were trichomonas-free, while 
25 harbored T. vaginalis. 

These patients were first thoroughly studied with regard to abnormalities of the 
lower genital tract. They were instructed not to douelie and to stop all other local 
treatment. After several days they svere questioned concerning local symptoms. At 
this time, the lower genital tract was exposed with a speculum and examined with 
particular reference to the condition of the vaginal mucosa and the cervix, as well 
as the amount and character of the discharge. Gram-stained smears were prepared 
from the vaginal secretion, and the bacterial flora subsequently graded according to 
Schroder's classification.1 The pH of the vagina and external cervical os were de- 
termined by the glass electrode method. In the vagina, three sites were chosen: 
the midvagina, the anterior fornix, and the posterior fornix. The vaginal material 
was then •examined for the presence of trichomonas, by the use of the fresh wet 
smear and by culture. This procedure was repeated on each visit preceding- the 
inoculations and on every subsequent visit throughout the period of observation, 

27G 
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until tlio date of her admission on May 6, 1940. The uterus was enlarged and a 
cystic mass was felt in the right adnexal region. A diagnosis of ovarian cyst 
complicating pregnancy was made. May 9 both urinary and spinal-fluid Friedman 
tests were negative. At operation, a right ovarian cyst and purulent salpingitis 
were found. There was no evidence of pregnanej'. 

Case 10. — F. D., a SS-year-old female, gravida i, para i, was admitted to the 
hospital on Sept. 2.3, 1940. Her historj' was typical of an ectopic gestation and 
tliis diagnosis was made preoperativelj’. On September 2G, the Friedman test on 
the urine was positive. On September 27, the Friedman test on the spinal fluid was 
negative. Tlie patient was operated upon on September 2S and an ectopic preg- 
nancy (eight weeks) was found in the left Fallopian tube. 

DISCUSSION 

Tw'o cases of iiydatid mole \yit\i positive Friedman tests on the spinal 
fluid were described. Another case of hydatid mole that had been 
curetted and practically cured except for a small piece of retained 
placenta was reported. In this ease, the Friedman test on the spinal 
fluid was negative ; subsequent findings and follow-up corroborated the 
absence of hydatid mole. Case 10 demonstrated that the spinal fluid 
Friedman test is negative in ectopic gestation. Pregnancy eases in 
which amenorrhea ranged from four days to six months were presented. 
The coui’se of events in these eases showed no evidences of hydatid mole 
or ehorioepithelioma, and all gave negative spinal fluid Friedman re- 
actions but positive urinary Friedman tests. In a case of suspected 
pregnancy (amenorrhea of two months), both urine and spinal fluid 
Friedman tests were negative. This patient had an ovarian cyst and 
“pus tubes.” Neither of these turn conditions had any influence on the 
spinal fluid Friedman test. Case 8 turned out to be a myomatous uterus 
with pregnancy ; the spinal fluid Friedman reaction was negative, indic- 
ative of the fact that fibroids do not influence this reaction. 

SUMMARY 

1. The Fi’iedman test on the spinal fluid was positive in two cases of 
hydatid mole and negative in a cured case of hydatid mole. 

2. This test was negative in one case of ectopic pregnancy. 

3. Normal pregnanej’-, both early and late, yielded a negative spinal 
fluid Friedman test. 

4. The spinal fluid Friedman test Avas uninfluenced by myomas or 
ovarian cysts complicating pregnancy. 

5. Cases of ovarian cyst or “pus tubes” wuth amenorrhea and wuthout 
])regnancy gave negative spinal fluid Friedman test. 

6. One case of seminoma in a male gave a positive spinal fluid Fried- 
man lest. 

_ 7. The findings in this small series of cases are presented as a pre- 
liminary report. 
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Group S — 

In tills group an attempt was made to transfer T. liominis to an environment 
suitable to the growth of trichomonas, as indicated by the presence of T. vaginalis 
in the vagina. Twenty-five trichomonas-positive patients were used. 

Clinical Status Before Inoculation. — Three patients were symptom-free, despite the 
presence of T. vaginalis. Ten noticed a slight discharge, 8 a moderate amount, and 
4 complained of a profuse discharge. In the last group, 3 also suffered from pruritus. 

The discharge was thick and white in 1 instance, thin and mucopurulent in 17, 
slight in 5, and of moderate quantity in 12. Seven patients had the characteristic 
profuse, bubbly, mucopurulent, or grayish discharge. 

Irritation of the vaginal mucosa was observed in 14 of these patients, 2 of whom 
showed “flea-bitten” areas. In 3, the vagina was only slightly inflamed, and in 8 
it appeared grossly normal. The cervix was eroded in 21 patients, the degree being 
classified as slight in 4, and moderate in 17. 

In Table II is given the range of vaginal and cervical pH readings, correlated 
with the type of bacterial flora. 

Table II. T. Vaginalis-Positjve Patients 


bacterial 

FLORA 

pH 

NO. OP 

INOCULA- 

TIONS 

RESULTS 

DAYS OBSERVED AFTER 

grade 

NO. ' 

1 

VAGINAL 

EXTERNAL 

CERVICAL 

OS 

48-72-HOUR 

CULTURE 

CULTURE 

INOCULATION 


0 

— 

— 1 





2 

4.9-5.9 


3 

Neg. 

12- 26 (2 Patients) 

III 

20* 

5.3-6.1 

6.0-8.0 

3 

Neg. 

7- 16 (6 Patients) 
26- 54 (7 Patients) 
77-80 (2 Patients) 
247-281 (2 Patients) 

Not 

known 

3 

5.2-6.0 

7.5-7.9 

3 

Neg. 

19- 28 (2 Patients) 
77 (1 Patient ) 


*Three patients failed to return for check-up. 


Clinical Status Following Inoculation. — Culture studies made throughout the 
period of observation subsequent to the inoculations revealed that all patients re- 
mained free of T. liominis, though continuing to harbor T. vaginalis in large numbers. 
In this group no significant change in symptoms or signs occurred following inocula- 
tion. 

The 4 strains of T. liominis employed in the experiments of Groups 1 and 2 were 
established experimentally in the intestine of kittens.a 

Group 3 . — 

It was also desired to determine whether or not T. vaginalis could be successfully 
implanted in vaginas refusing to tolerate T. liominis. Consequently, 10 trichomonas- 
free patients in whom T. liominis inoculations were unsuccessful, were submitted to 
one direct T. vaginalis inoculation from freshly collected discharge. Three separate 
donors were used in these experiments. 

Secretion was collected on a swab from the positive patient and mixed thoroughly 
with 2 to 3 c.c. of physiologic saline solution. Approximately 1 c.c. of this material 
was used to swab the posterior portion of the vagina of the negative patient. 

Clinical Status Following Inoculation: — The various clinical and laboratory find- 
ings in these patients previous to, and following, the inoculations are given in Table 

m. 

Trichomonas vaginalis infestation was produced in 8 patients, who remained posi- 
tive for the flagellates over varpng periods of time (Table HI). Three of the 
inoculated subjects showed trichomonas at seven days, and 4 showed them within 
three weeks. The eighth, who may have acquired her flagellates elsewhere, remained 
negative until the thirty-fifth week. Two other recipients remained consistently 
negative over periods of four and nine weeks, respectively. 
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Tricliomoiiiuls were then inoculated into the vagina, by the introduction of ap- 
proximately 1 c.c. of material from the richest part of a forty-eight- to seventy-two- 
hour culture of Trichomonas hominis.- Four strains were used. Ten individuals of 
the trichomonas-free gi'oup, in whom T. hominis had failed to survive, were also 
dircetl}' inoculated with approximately 1 c.c. of discharge from a trichomonas- 
positivc donor. 

Other data, including experiments relating to the viability of the trichomonads 
used for the inoculations, have been reported elsewhere.^ 

RESULTS 

Group 1 . — 

In the experiments in this group an attempt was made to establish an infestation 
of Trichomonas hominis in 25 T. vaginaiis-frcc patients. 

Clinical Status Before Inoculation. — A fairly diverse series of patients was repre- 
sented in this group. Five were entirely symptom free, 16 noticed a slight discharge, 
and ?> comidained of a moderate amount of leucorrliea. One patient, having a rather 
profuse flow, was found infected with monilia. 

On examination, the following findings were noted: The discharge was entirely 
normal in 7 patients. In 10, the discharge was slight in amount, thin in consistency, 
and mucopurulent in character. In 7 others, with a mucopurulent discharge, it was 
moderate in amount in 4, and profuse in 3. The characteristic cheesy type of dis- 
charge was noted in the patient with monilia. 

The vaginal mucosa was normal in 20 patients, slightly reddened in 3, and showed 
a marked irritation in 2. The cervix was normal in 10 patients, in 7 there was a 
slight erosion, and in S the erosion was of a moderate degree. 

The pH determinations of the vagina and external cervical os are given in Table I, 
along with the types of bacterial flora. 

Clinical Status Following Inoculation. — Repeated inoculations of Trichomonas 
hominis resulted in the production of some symptoms and signs of vaginal irritation 
in a number of patients, despite the fact that all remained negative for trichomonas 
Ihroughout. The distribution of the various signs and symptoms were as follows: 
Five remained entirely free of symptoms, and 5 noticed an increase in discharge, 
which was quite marked in 1 patient. In 4, a profuse, thin, mucopurulent di.^charge 
occurred. Slight vaginal inflammation resulted in G instances, while in S patients 
tlic inflammatory reaction was more marked. Little or no change occurred in regard 

Table I. T. Vacixalls-Fbee Patiekt.s 


b.vcteriai. 

FLORA 

1 

pii 

NO. OF 
INOCULA- 
TIONS 

RESULTS 

PAYS OnSERVF.n AFTEi; 

OHADK 

NO. 

VAGINAL 

■Ml 

48-72-hour 

CULTLTIE 

SMEAR: 

CUL- 

TURE 

INOCULATIO.V 

1 

2 

4.4-5.0 

6.5-G.S 

2-3 

Neg. 

Neg. 

35- 70 (2 Patients) 

II 

4 

4.1-5.3 

G.4-7.2 

»> 

o 

A'eg. 

Neg. 

12- 35 (2 Patients) 
94-203 (2 Patients) 

III 

14’^ 

5.2-G.4 

G.O-S.O 

3 

Neg. 

Neg. 

[ 

IS- 26 (3 Patients) 
30- 44 (4 Patients) 
70-133 (3 Patients) 

Xot 

known 

5 

4.4-G.l 

G.S-7.5 

o 

O 

Neg. 

Neg. 

59 (1 Patient ) 
1112-124 (2 Patients) 
297-313 (2 P.atients) 


•Four patients failed to return for clu*ok-up. 


to the ccrvi.v, nor did any significant shift in j)II occur. The occurrence of signs 
and symptoms of vaginal inflammation was attributed to the metabolic products 
of the bacteria and flagellates present in the cultures. 
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Subsequent to direct inoculation, symptoms and signs became aggravated in 
2 patients (Cases 3 and 6). In 3 (Cases 1, 6, and 9), tlie discharge became muco- 
purulent, being also bubbly in character in Patients 1, 5, and 6. In Cases 6, small 
hemorrhagic spots, so-called “flea-bitten” areas, appeared oh the vaginal cervix. 
Monilia was inadvertently transferred to two patients (Cases 2 and 8) ; an acute 
exacerbation of symptoms followed. 


SUMMARY 

1. Twenty-one T. vaginalis-iree patients remained negative after re- 
peated intravaginal inoculations from cultures of T. hominis. 

2. Twenty-two patients positive for T. vaginalis remained likewise 
negative for T. hominis after similar inoculations. 

3. T. vaginalis was easily transferred to a series of negative women 
by direct inoculations of positive vaginal secretion. 

4. It is concluded that contamination from the rectum is not a 
method of acquiring vaginal trichomoniasis. 

5. These experiments also support the opinion that T. vaginalis and 
T. hominis are separate and distinct species. 

CONCLUSIONS 

The evidence which has been presented in these experiments indicates 
that the intestinal trichomonad, T. hominis, is unable to establish itself 
in the human vagina, even under conditions which are favorable to 
T. vaginalis. 

Such results are of considerable clinical significance in that they in- 
dicate that contamination from the rectum is not a means bj’' which 
vaginal trichomoniasis is acquired, as previously claimed.® The results 
also constitute further evidence of specific difference between T. Iwminis 
and T. vaginalis. 

The facile implantation of T. vaginalis from one patient to another, 
as shown here, is important, especially in view of the reported difficulty 
of producing similar infestations from pure cultures of the organism.* 

The characteristic symptoms and signs, frequently described as those 
of a trichomonas vaginitis, developed in only two patients after direct 
transmission. Others have reported a higher incidence in the occurrence 
of these characteristic manifestations.® 

We are grateful to Dr. Norris W. Vaux for his interest and the facilities of his de- 
partment, and to Dr. D. H. IVenrich for his lielpful advice and criticism. 
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THE CONTRACTILE RESPONSE OF THE UTERUS TO 
POSTERIOR PITUITARY EXTRACT DURING LATE 
PREGNANCY AND ITS RELATION TO THE DURATION OF 

LABOR 

A Study of 26 Primigrayidas With the Lorand Tocograph 

Douglas P, Murphy, M.D., Philadelphia, Pa. 

(From the Gynecean Hospital Institute of Gynecologic BesearcJt, Department of 
Ohstetrics and Gynecology, University of Pennsylvania, and the Sheltering 

Arms Home) 

W HILE studying the activity of the uterus which takes place during 
late pregnancy, posterior pituitary extract was administered to a 
series of patients in order to determine the character of the contractile 
response which the uterus might exhibit at that time. 

Some individuals responded and others did not. It was possible to 
classify the positive responses in several categories, depending upon 
whether the reaction was purely clonic, or had a tendencj’^ toward 
tetany; and if the latter condition occurred, whether or not the spasm 
interfered with the registering of tlie clonic contractions. 

This variation in response to the drug, and the well-known variation 
in uterine activity observed at the time of labor, suggested that there 
might be a correlation between the two. Would the patient whose 
uterus failed to respond to posterior pituitary extract before labor be 
less sensitive to the stimulus of labor than one whose uterus did react? 
And would there be a significant relation between the character of any 
positive responses during pregnancy, and the kind of contractions ob- 
served during labor ? The present study attempts to throw light upon 
these questions. 

materials and methods 

Tlie records of uterine activity were made between June 30, 1939, and Julj' 9, 
1940, upon 26 women, pregnant for the first time, and residing in tlie Sheltering 
Arms Home, Philadelphia. The observations were recorded with the latest model 
Lorand tocograph.i 

Each patient rested upon her bed for ten minutes before the recording was 
begun. After a fifteen-minute control period of recording, and without removing 
the tocograph, she received an intramuscular injection of posterior pituitai'y extract 
(obstetric pituitrin, Parhe Davis & Co.) in the upper arm. The tocographic record 
was continued for a period of thirty minutes following the injection. The pituitrin 
was assayed at 10 international units per cubic centimeter of solution. 

The majority of the patients were delivered in the Hospital of the University of 
Pennsylvania. The study w'as limited to primigravidas wdio exliibited no evidence 
of cephalopelvic disproportion; ones wdio were delivered vaginally and whose in- 
ants at birth weighed between 2,500 and 4,000 Gm. The average age of the 
uomen was 20 ± 4.2 years. Their uterine activity wms recorded on an average of 
9 ± 5.7 days before labor. Each individual supplied only a single record for the 
present analysis. 
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vary with the duration of pregnancy. Of 63 treatments administered 
at weekly intervals to the present 26 patients, and to 6 additional ones, 
prior to the thirty-second week of gestation, the dose in no instance 
exceeding 3 minims, only 6 (9.5 per cent) were followed by any sensation 
of abdominal constriction and none by any pain. On the other hand, of 
223 treatments given to the same patients after the thirty-first week 
of gestation, 51 (22.8 per cent) resulted in a feeling of tightness and 
11 others were followed by a definite sensation of pain. The pain in 
ail instances was mild except in the case of one patient whose uterus was 
extremely tense throughout pregnancy. Her pain was so severe after 
the first two tracings that later treatments had to be abandoned. 

Another patient, not included in the above group, whose uterus was 
not tense, experienced a severe and prolonged uterine spasm, on the 
fourteenth daj'’ before labor, following a dose of only 1.5 minims of 
pitoein (Parke, DaAds & Co.). 

These observations suggest that the test dose of posterior pituitarj' 
extract should be small if painful responses are to be avoided. How- 
ever, even Avhere we have employed a dose as large as 3 minims no 
untoAvard reaction other than pain was noted. 

In previous reports it was shown that the pregnant uterus becomes 
unusually active® and reactive® to posterior pituitary extract during the 
week or two immediately prior to the onset of clinical labor. The 
nineteenth day before labor, therefore, was selected as the time to study 
the present patients, in order to avoid the later period. A period earlier 
than the nineteenth day might have served equally well. 

In view of the small number of observations, and because the study is 
limited to primigravidas, it cannot be said that the present inferences 
necessarily can be applied generally. Nevertheless, the observations do 
not appear to be illogical, nor do they seem to be out of line with others 
that we have made thus far. The results are presented for what they 
may be worth. Undoubtedly it will be necessary to assemble additional 
data, and rule out the influence of the many variables which influence 
response, before the relationship between response and the character of 
the contractions which occur during labor is fully understood, and be- 
fore the method should be employed clinically for predicting the nature 
of the impending labor. 

SUMMARY AND CONCLUSIONS 

1. The uterine activity of a consecutive series of 26 primigravidas Avas 
registered Avith a Lorand toeogi’aph, approximately nineteen days before 
the onset of labor, Avhile the patients Avere receiving intramuscular injec- 
tions of posterior pituitary extract. 

2. The incidence of responses and the character of the positive ones 
Avere correlated with the duration of labor. 

3. Individuals experiencing a response had significantly shorter labors 
than those who gave no response. 

4. Women having an uncomplicated clonic reaction had significantly 
shorter labors than those Avhose responses exhibited a tendency toAvax’d 
tetanic spasm. 
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RESULTS 

The incidence of responses and the character of the positive ones are summarized 
in Table I, and arranged according to dosage, wdiere they are correlated with the 
duration of labor. 

Positive responses are classified as: (a) Clonic, (b) incomplete tetanic, and (c) 
complete tetanic.2 

A clonio response is characterized by a series of rhythmically recurring contrac- 
tions, not associated with any increase in the tension of the uterus. 

An incomplete tetanic response is characterized by clonic contractions associated 
with an increase in the tension of the uterus, which is indicated by an elevation 
of the valleys between the waves. The increase in tension in this instance, how- 
ever, does not prevent the registration of any of the clonic contractions. 

A complete tetanic contraction is characterized by the presence of clonic con- 
tractions, associated with an increase in tension which blocks out one or more of 
tlie clonic contractions. 

Correlation of the mean duration of labor of all patients irrespective of the 
amount of posterior pituitary e.vtract which they received, with the character of 
their responses. Columns 1 and 2, Table I, indicates that the women, experiencing no 
response had significantlj’’ longer labors than those who gave a response. The 
difference in the length of the labors in the two groups was twelve hours, with a 
standard error of 3.9 hours. 

The patients experiencing any tetanic tendency wliatever had labors of a mean 
duration of 12.5 hours, whereas those having an uncomplicated clonic reaction, had 
a mean duration of only 6.9 hours. The difference is 5.6 hours, with a standard 
error of 2.2 hours. Since this difference is nearly three times its standard error, 
for practical purposes, it might be considered statistically significant. 

It is of interest, if not statistically significant, that tlie mean duration of labor 
of the 7 patients experiencing an incomplete tetanic response, was shorter than that 
of the one patient having a complete tetanic reaction. 

DISCUSSION 

The present series of observations, admittedly, is small, but this dis- 
advantage is offset, to a certain extent at least, b 5 ^ the uniformity of 
the material. 

In a previous communication,^ we have indicated the roles played by 
individual variability, parity, the duration of pregnancy, the presence 
of labor and other factors, which influence the contractile response of the 
pregnant uterus to oxytocic drugs. 

The present patients were all primigi*avidas; they were close to the 
same age, and lived under uniform conditions during the period covered 
by the study. Another advantage in utilizing this group lies in the 
fact that the majority of the patients were delivered under our own 
supervision, which made it possible to secure uniform and satisfactory 
records of the character and duration of their labors. 

The question may be raised as to the suitability of the duration of 
labor as a measure of the efficiency of the uterine contractions at that 
time. The ans^ver is that we were unable to find any other more prac- 
tical measuring rod. 

The doses of posterior pituitai’y extract emplo 5 ^ed in the present 
stud}^ varied from 1 to 3 minims. These amounts produced a sensation 
of abdominal constriction in 9 instances, and a feeling of pain in one 
case. No other untoward effects were noted. 

Both the incidence and degree of subjective sensation, resulting from 
the administration of posterior pituitary extract during pregnancy. 
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Table I. Distribution of Cases 
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8 
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6 

4.6 
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45.6 
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1 25.6 
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27.8 
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124 

95.4 

189 

54.4 
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74.4 

1,381 

72.2 


marked. It should be noted also that vaginal hysterectomy cases are 
spread out over the fifth, sixth, and seventh decades of life when the 
pelvic supports participate in the general tendency of pelvic tissues to 
thin out and relax. The two total hysterectomies on young girls were 
done for intractable bleeding in one instance and in the other for pelvic 
structures hopelessly damaged by pelvic infection. 

The incidence of diagnosis shown in Table III illustrates the relative 
frequency of occurrence of common gj^ecologic conditions. Chronic 
cervicitis is purposely omitted, because in the pathologic reports the 
diagnosis wms made in practically every case in which the cervix was 

Table II. Age Decade Distribution 
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Fifth decade 40-49 


30.7 ' 

140 

40.2 

512 

35.7 

692 

36.1 
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Table III. Incidence op Diagnosis 
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5. Sei^en patients haying' a mild degree of tetanic reaction had, on the 
average, shorter labors than one individual who showed a more severe 
degree of tetanus. 

6. From these observations it might be concluded that, under the con- 
ditions of this study, there existed a significant relation between the 
character of the uterine contractile response to posterior pituitaiy ex- 
tract administered during late pregnancy and the character of labor as 
indicated by its length. 

Tlie authoi' is indebted to Dr. DorotJiy L. Asliton for tlie privilege of studying the 
patients on her service at the Sheltering Arms Home. 
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A STATISTICAL REPORT OP 1,914 CASES OF HYSTERECTOMY 

W. C. Weir, M.D., Cleveland, Ohio 
(From the Department of Gynecology, The University Hospitals and Western Deserve 

Unwersity Medical School) 


O N TWO previous occasions, statistics on hysterectomy have been 
reported from this department which included all cases up to 
1935.^’ - This report covers the last five-year period ending Jan. 1, 1940, 
and comprises 1,914 consecutive cases of liysterectomy. In 1919, W. H. 
Weir adopted the pan- or total hysterectomy as the procedure of choice, 
and since then the proportion of this type of operation has steadily 
increased. The technique^ is a simplified modification of previously 
described operations. 


As seen in Table I, this operation now constitutes almost 75 per cent 
of all hysterectomies. The supravaginal hysterectomy is, as a rule, done 
by the resident staff onlj^ when complications are so extensive that pan- 
hystereetomj^ cannot be done with safety. The number of vaginal hys- 
terectomies is low because this procedure is usuallj'’ reserved for those 
patients with at least a second-degree prolapse. The proportion of white 
to colored patients is the same in all groups except in vaginal hysterec- 
tomy in which it is interesting to note the very^ small incidence of this 
operation in colored people, due to their seldom having prolapse. The 
majority of parous patients faU into the pan- and vaginal hysterectomy 
groups, particularly the latter, where prolapse is almost invariably a 
result of birth trauma. In the supravaginal group, slightty less than 
one-half are nulliparous. The explanation for this is plain when one 
realizes that the cendx is more liable to be normal in the nulliparous 
patient and the frequency of salpingitis in this group with resulting 
complications makes panhysterectomy’^ difficult in a larger number. 


of 

of 


The age distribution of this series is shoum in Table II. The majority^ 
cases fall into the fourth and fifth decades of life at, or near, the time 
the menopause when sy’'mptoms of pelvic lesions may become most 
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diate preliminarj'- to hysterectomy. The repair of a relaxed pelvic floor 
as an additional pelvic support following hysterectomy is felt in this 
clinic to he essential. Because the posterior relaxations are the most 
frequent, the perineorrhaphies closely parallel the occurrence of child- 
birth in these patients. The incidence of appendectomy is high, because 
it is done routinely except when the condition of the patient or the 
difficulties in removal of the appendix contraindicate the procedure. 
Primary disease in the adnexa and incidental pathologic conditions 
necessitating partial or complete removal of the adnexa are frequently 
found. Ovaries are always saved when possible. Cholecystectomy in 
addition to pelvic work was done on ten occasions by one operator, but 
this combination operation is usually felt to be too hazardous. 

Injuries to the ureters, bladder, and bowel are one of the chief worries 
of the operator. Hoivever, consciousness of these dangers has kept the 
number extremely low as shown in Table VI. It should be noted that 
the incidence was no greater in the panhystereetomies than in the supra- 
vaginal hysterectomies. 

The various common postoperative complications are enumerated in 
Table VII. In spite of the fact that the majority of eases are clean, 
the number of infected wounds, although not great, is perhaps more 
than it should be. We hope closer attention to hemostasis and pre- 
operative preparation will help in correcting this. Six of the 11 pa- 
tients with peritonitis died. None could be attributed to removal of 
the appendix. Seven of the 15 cases of pulmonarj’- embolus were fatal. 
The high incidence of cystitis is due to the necessity of traumatizing the 
bladder somewhat at operation. However, work is now being done on 


Table "VT. Operative Complications 
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Table VII. Postoperative Complications 
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23 

6.6 

107 

7.5 

157 

8.2 
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0.91 

23 
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Hemorrhage 
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removed. Relaxed vaginal outlet follows roughly the incidence of child- 
birth. The higher incidence of salpingitis in the supravaginal hysterec- 
tomy group is due to the complications resulting from this condition. 
The diagnosis of carcinoma of the ceiwix appears infrequently in this 
series due to the fact that the majority of these are treated with radium 
and x-ray. The 7 present were early cases treated by radical hysterec- 
tomy for teaching purposes or were undetected before operation. The 
incidence of prolapse is very high in the vaginal hysterectomy group, 
because this procedure is rarely performed in this clinic except for this 
condition. 

In attempting to classify the number and types of symptoms for 
which hysterectomy is done, there is such a variation in number and 
degree that a true picture cannot be drawn. Table IV, is, therefore, 
at best only a rough determination from the information supplied by 
the patient and recorded in the history. Urinary symptoms have been 
omitted because of their variety and frequenc}'^ and because thej’" are 
mostly secondary. It is interesting that the symptoms are the same in 
the pan- and supravaginal hysterectomies. 

Additional operative procedures at the time of hysterectomy are fre- 
quently either necessary or desirable. The incidence of these is shown 
in Table V. A dilatation and curettage is felt to be a diagnostic proce- 
dure in this clinic and should be done if irecessary some time before the 
operation is decided upon. As a result, it is not often done as an irame- 


Tabi/E IV. Distribution op Most Com.mon Symptoms 
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Table V. Additional Operatiit; Procedures 
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better care of the bladder postoperatively to reduce the occurrence of 
cystitis. It should be noted again that the number of complications is 
approximate!}^ the same in the pan- and supravaginal hysterectomies. 

The postoperative morbidit}’-, Table VIII, is determined by the num- 
ber of days tlie patient’s temperature reaches 38.5° C. or higher. The 
vaginal hysterectomies show a somewhat higher morbidity. It is also 
found to be higher in the supravaginal hysterectomies due to the in- 
creased number of operative complications in this gToup. 

The mortality rates are shovm in Table IX. The 4 deaths in the 
vaginal hysterectomies give a higher rate than in the other types of 
liysterectomies. These women were older and also poorer operative risks. 
The number of vaginal hysterectomy cases, however, is not sufficient to 
give an accurate mortalit}^ rate for this type of operation. 

Table Morbidity 
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Table IX. Mortality Bates 
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A mortality rate of 5.88 per cent in the resident staff’s series of supra- 
vaginal hysterectomies is undoubtedly high. However, this pi’ocedure 
IS done only when panh 5 '^sterectomy is found to be too difficult. The 
gi'oup, therefore, includes pi’actically all the complicated cases and a 
higher rate is to be expected. The visiting staff tend to do more supra- 
vaginal hysterectomies proportionally, and their mortality rate of 0.43 
per cent is low. 

The resident staff did 905 jianhj^sterectomies or slightly less than 
double the number done by the Ausiting staff. In this series, there Avere 
only 10 deaths, or 1.1 per cent. None of the members of the resident 
staff, except tAA^o Aidio did 37 cases, had more than two years of ex- 
perience in specialized gynecologjL In spite of this inexperience, but 
because of tlie standardized and simplified technique, the mortality rate 
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ing macliine without deposition of mercury sulfide^ is ineffectual in 
producing permanent relief of the pruritus ani. 

Although cutaneous syphilitic lesions apparently do not occur in the 
areas of skin that are tattooed with mercury sulfide,®'® convincing proof 
of the antiseptic value of intracutaneously deposited mercury sulfide 
in infections other than syphilis is still lacking. This is in agreement 
with Aoki.'^ 

the present study 

The work embodied in this paper deals with histologic studies of skin 
which had been tattooed with mereuiy sulfide as the treatment of in- 
tractable localized pruritus; particular reference was made to the fate 
of mercury sulfide deposited intracutaneously and to its possible effect 
on the skin. 

Fractional skin biopsies vere taken from the perineoperianal junction of a voman 
treated for intractable pruritus perinei and ani immediately after tattooing (Fig. 
1, A), at three months (Fig. 1, B), six months (Fig. 1, C), and ten months (Fig. 
1, D). Fig. 1, A shows man}- perforations in the epidermis by puncture holes with 
considerable deposit of mercury sulfide in the epitheKum and massive deposition in 
the upper portion of the corium. No other significant changes are observed. Fig. 
1, B shows a subepithelial deposit of clumps of mercury sulfide; at this stage most 
of the deposit is in the upper eoriura, with some of it in the middle portion of the 
corium. Infiltration of round cells is present without evidence of foreign body 
giant cell reaction. The epithelium appears normal. This corresponds to the 
clinical observation that desquamation of the tattooed epidermis occurs within a few 
days after treatment and that re-epithelization takes place within a few weeks. 
The histologic pictures seen in Figs. 1, C and D are essentially the same as that 
observed in Fig. 1, B. 

Another patient had the entire vulva tattooed with mercury sulfide because of 
pruritus of undetermined origin. Six months after tattooing, a biopsy was performed 
and a specimen for histologic study was removed from the skin of the right side 
of the mons veneris. A biopsy of the skin of the opposite side of the mens was 
performed twelve months after tattooing. Like Figs. 1, B, C, and D, these sections 
show the deposit of clumps of mercury sulfide in the corium without evidence of 
foreign body giant cell reaction. 

The third patient was a GO-year-old white woman, who had the perianal circum- 
ference, perineum, and the posterior portions of the labia majora tattooed with 
mercury sulfide in two stages (Aug. 11, and Sept. 1, 1939) because of intractable 
pruritus perinei and ani. The left perineoperianal region was incompletely tattooed 
with resultant skipped areas in which recurrence of mild intermittent pruritus 
developed. A study of the cutaneous modalities, while unsatisfactory because of the 
patient’s poor cooperation, nevertheless revealed suggestive diminution of the pain- 
ful and tactile sensations on the opposite perineoperianal side which had -been ade- 
quately tattooed and which was free from any recurrence of pruritus. Biopsies of 
skin from each perineoperianal aspect were performed Aug. 16, 1940 (about one 
year after tattooing). The histologic examination of skin removed from the 
incompletely tattooed side in which some intermittent pruritus recurred showed 
areas that had either no mercury sulfide or an uneven scant deposit (Fig. 2, A). In 
contrast, the adequately tattooed skin of the opposite nonpruritic side of the same 
patient revealed a uniform and abundant subepithelial deposit of mercury sulfide 
Fig. 2, B). Again, no emdence of foreign body giant cell reaction is discernible 
in these sections. 

The fourth patient was tattooed with mercury sulfide because of distressing 
pruritus vulvae, perinei, and ani caused by leucoplakia-kraurosis ; the pruritus had 
pot been controlled by a previous partial vulvectomy and four subsequent surgical 
procedures.5 It was noted that “one month after tattooing the skin about the 
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introitus and in tlie perianal region, nitli the exception of the perineal area, was 
normal in appearance. ’ ’ Furthermore, eight months later the patient was still free 
from pruritus "in spite of the presence of moderate excoriation of the perineum"; 
tliis excoriation was believed to be caused bj' a continuous escape of vaginal discharge 
for which the patient refused treatment as she preferred to ‘ ‘ leave things well enough 
alone." On July 26, 19J0, about thirteen and one-half months later, the patient 
noted burning and pain in the perineum, especially after defecation. Examination 
revealed vaginal discharge and a graj’ish white perineum witli three superficial 
fissui'es, of which one extended to the anal orifice. One week later, tliere occurred 




moderate pruritus confined only to the perineum. Biopsies of skin were taken from 
the perineum and from a well tattooed nonpruritic area, 2 cm. from the site of 
the perineal biopsy. The liistologic examination of the perineum (Fig. 3, A) sliows 
a scant deposit of mercurj- sulfide deep in the corium, many Ij-mphoeytes, and leuco- 
cjtes. The section from a well-tattooed nonpruritic (control) area sliows a uniform 
and an abundant subepithelial deposit of mercury sulfide, as well as moderate infiltra- 
tion of round cells (Fig. 3, B). (The elastica stains of both sections also show 
ragraentation and degeneration of the elastic fibers.) 
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SUMMARY 

Histologic studies of skin biopsies of four selected patients tattooed 
with mercury sulfide for the treatment of intractable localized pruritus 
are presented. Massive deposition of the mercury sulfide in the upper 
portion of the corium with some deposit in the epithelium is seen im- 
mediately after adequate tattooing. Later on, the mercury sulfide is 
localized in the corium as clumps of various sizes, which have a slight 
Init definite tendency to reach the deeper portion of the skin. Evidence 
of foreign body giant cell reaction in the skin commonly seen after the 
introduction of other foreign substances intraeutaneousb^ lias not been 
observed following tattooing with mercury sulfide. It appears that the 
quantitj’’ and the distribution of the mercury sulfide deposited intra- 
cutaneously by tattoo can be correlated with its therapeutic effective- 
ness. 

I am indebted to Dr. S. H. Geist for bis assistance and encouragement in this work. 
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SYPHILIS AND UNCONTROLLED FERTILITY 
Regine K. Stix, M.D., New York, N. Y. 

(From the Milbanh Memorial Fund) 

R ecent studies have shown that the factors of greatest importance 
in determining differences in the fertility of large groups of women 
are those associated with voluntary attempts to control fertility by 
means of contraception and induced abortion.®’ *’ ” When the extent of 

these efforts is known and can be excluded from the experience of a 
group, it becomes possible to measure the effect of other factoz’s on the 
uncontrolled fertility of the group. 

In the course of a recent study of a group of indigent negro Avomen 
from a cotton-mill area in the South, it Avas found that Avhen no attempt 
had been made to control fertility by means of contraception or induced 
abortion, the pregnancy rates of women Avith syphilis, but free from 
gynecologic or endocrine pathology, Avere consistently and significantly 
loAver than those of Avomen free from syphilis as Avell as from the other 
types of pathology. This finding, so far as I have been able to ascertain, 
is a neAV one, and the records of the Avomen under consideration Avere, 
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The histologic studies show that the quantity and distribution of the 
mercury sulfide in the skin can be correlated with its therapeutic 
effectiveness. For example, a scant subepithelial deposit of mercury 
sulfide as seen in Fig. 2, A is discernible in the skin of the incompletely 



A. 



B. 

Pig. 3. — Pliotomicrographs of sections of skin removed tliirteen and one-half montlis 
after tattooing. A, Section of skin from perineum (site of recurrence of pruritus), 
sliowing scant deposit of mercury sulfide deep in the corium, many leucocytes, and 
lymphocytes (see text), B, Section of skin from well-tattooed nonpruritic (control) 
area, showing uniform and an abundant subepithelial deposit of mercury sulfide, and 
moderate infiltration of round cells. Again note the absence of foreign body giant cell 
reaction. 


tattooed anoperineal region which was the site of recurrent, localized 
areal pruritus. In contrast, the opposite, nonpruritic, adequately-treated 
anoperineal site of the same patient shows an abundance of mercury 
sulfide well distributed (Fig. 2, B). This is consistent udth the clinical 
observations made previously.^ 
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accepted m the Maternal Health Clinic. Each record, therefore in- 
cluded a digest of the medical history and diagnosis, as well as reports 
of laboratoiy tests. At the Maternal Health Clinic each woman was 
given a complete pelvic examination. 

The record of each patient contained a fertility history which included 
the date and type of termination of each pregnancy and information 
concerning the use of contraception, if any, which preceded it. The 
women were also questioned about the length of lactation following eacl 
live birth and of post-partum amenorrhea following each deliveiy. 

The patients were classified into three groups; (1) women whose 
records shmved no evidence of inflammatory conditions in the pelvis, of 
endocrine disease, of pellagra, or of sj’^philis; this will be designated 
hereinafter as the “ nonpathologie ” group; (2) women with any evi- 
dence of pelvic inflammation, of endocrine pathologjq or of pellagra, in- 
cluding those who had syphilis in addition to the other tjqies of pa- 
thology; and (3) women who had positive Wassermann reactions and/or 
a diagnosis of syphilis or a history of S 3 q)hilis but had no other disease 
which might be presumed to affect their fertility. For the purposes of 
the present study we are concerned only with the first and third groups. 

In order to eliminate the possible influence of pelvic pathologjq fol- 
io-win g gonorrheal or other pelvic infection, on the fertility of the women 
under consideration, all women with definite evidence of pelvic in- 
flammation or with positive smears for gonorrhea were excluded from 
the two samples selected for study. The pelvic findings for women with 
no evidence of disease and for -women -nith syphilis only are compared in 
Table I. 


Table I. Proportions op Negro Women With and Without Syphilis Who Had 
Certain Types op Pelvic Pathology 
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therefore, subjected to detailed analysis, in order to determine, if pos- 
sible, the reasons for the relatively low uncontrolled fertility of the 
syphilitic women. 

Little is known about the effect of syphilis on uncontrolled fertility. 

White and Veeder stated, in 1922, that; “Syphilis in the parents maj" react 
upon the succeeding generation in several waj-s: first, by preventing or inhibiting 
pregnancy; second, by causing the death of the unborn child; third, by being trans- 
mitted to the living child while yet in utero. ”>-» 

Numerous studies have shown that there is a high fetal mortality 
among the pregnancies of syphilitic women. A few students of the prob- 
lem have reported a large proportion of childless couples among syphi- 
litic families, but no attempt has been made to determine whether the 
childlessness was voluntary or was attributable to the syphilis or asso- 
ciated pathology.'^ Ph.ysieians treating s.yphilitic couples would doubt- 
less have advised them to use contraceptive measures both for prophy- 
laxis of the disease and to prevent pregnancy, and it is therefore prob- 
able that many of the childless syphilitic couples were childless because 
of their use of contraceptives. 

In studying the records of a group of negro women referred to the 
Spartanburg (South Carolina) Maternal Health Clinic for contraceptive 
advice, it was possible to isolate their experience without contraceptives, 
before they attended the clinic, and to study the association between 
syphilis and uncontrolled fertility for this group. The result of a blood 
test for syphilis was entered on the clinic record of every patient. It was 
found that 25 per cent of the negro women referred to the contraceptive 
clinic in the years 1935 to 1939 had three- or four-plus Wassermann 
and/or Kahn reactions, and an additional 6 per cent had one- or two- 
plus reactions.'^" The number of records was large enough to permit of 
separate study of the fertility of the syphilitic women and of factors 
other than syphilis which might be expected to influence it. 

THE DATA 

Pour hundred fifty-seven negro women were examined and advised 
at the Spartanburg Maternal Health Clinic during the period of study. 
About 60 per cent of them were the wives of unskilled or semiskilled 
workers in Spartanburg or in the cotton mills in the County. The re- 
mainder were wives of farm tenants, sharecroppers, or farm laborers. 
All came from families wdio were indigent or had very low incomes. 
Seventy-five per cent of them had made no attempt to practice contra- 
ception before thej^ attended the Maternal Health Clinic. Thej* were a 
highly fertile group, and had avei’aged 3.5 live births per woman, al- 
though tlieir mean lengfli of marriage prior to clinic attendance was only 
about eight years. 

The IMaternal Health Clinic is an intramural clinic in the Spartanburg 
Leneral Hospital, run by the County Health Department. Each woman 
advised in the contraceptive clinic was referred directl.v from another 
)ms^al service or was examined in the medical clinic before she was 

negro population of a rural county in Tennessee, Crabtree and 
mannrMr^- * negroes, 15-65 years of age, had positive Wasser- 
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Table II. Distribution of Pregnancy Terminations for Negro Wosien With 
AND Without Syphilis in Three Areas 


SOUECIE OF MATERIAL 
AND YEAR OF SURVEY 

PERCENTAGE OP PREGNANCY TERMINATIONS OP 
TYPE 

EACH 

number 

OP PREG- 
NANCIES 

TOTAL 

LIVE 

BIRTHS 

nonvoluntary pregnancy 

WASTAGE 

IL- 

LEGAL 

ABOR- 

TIONS 

TOTAL 

STILL- 

BIRTHS 

SPON- 

TANE- 

OUS 

ABOR- 

TIONS 

THERA- 

PEUTIC 

ABOR- 

TIONS 

i 

I Women With Syphilis 

Spartanburg County, 

100.0 

ISA 

25.7 

11.2 

14.5 


Kim 

1 447 

South Carolina, 



1 






1935-1939* 



1 






New York, New 

99.9 

79.1 

20.9t 

1 




737 

York, 1923** 

i 






1 

1 

Tipton County, 

100.0 

72.9 ; 

27.1 

8.9 



J 

' 85.9 

Tennessee, 1930t 


1 


1 

J 


18.2J 






Wovien Free 

From Syphilis 



Spartanburg County, 

100.0 

86.9 

13.1 

.3.9 

8.9 

0.2 

Irani 

1 1,446 

South Carolina, 








1 

1935-1939* 









New York, New 

100.0 

94.9 

5.1t 





948 

York, 1923** 









Tipton County, 

100.0 

96.7 


0.4 




248 

Tennessee, 19301 





■■ 


■i 



*The figures relate to all pregnancies, including those occurring when contracep- 
tion was used. The distribution of terminations of pregnancies occurring during ex- 
posures without contraception did not differ significantly from the distribution of total 
pregnancies. 

♦•Health Work for Mothers and Children in a Colored Community. New York 
Association for Improving the Condition of the Poor. Publication 131, 1924, Tables 
VIII and IX. 

tCrabtree, James A., and Bishop, E. L. : Syphilis in a Rural Negro Population in 
Tennessee, Am. J. Public Health 22 : 157-162, 1932, Table V. 

^Includes all abortions and stillbirths. 

§A11 abortions. 


"average” woman with syphilis in the Spartanburg group would have 
had only 13 pregnancies in the same period during which the woman 
without pathology would have had 15. Fig. 2 and Table III show the 
pregnancy rates per 100 yeai’S of exposure to the risk of pregnancy for 
the entire preclinie experience witlioiit contraceptives of these two 
groups of women. 

The rates shown in Fig. 2 and Table III are derived from the total 
preclinic experience of the syphilitic and of the nonpathologic groups. 
Because of the possibility of bias inherent in this use of the data (see 
footnote p. 299) rates were computed separately for experience falling 
within a five-year period preceding the initial clinic contact. The rates 
for the period were 80 pregnancies per 100 years of exposure to risk 


♦The concept of exposure to the risk of pregnancy is based on the assumption that 
women are exposed to the risk of becoming pregnant for that part of the perioa o 
tween menarche and menopause during which they are habitually ®°i™®i,osure 

the marital state, and are not pregnant or in the puerperium. length of exP^u 

for each woman is computed by deducting from the total number of months oeiwe.^ 
marriage and the date of record ten months for each full-term _ Kirtii as 

addition to the reported period of gestation for each abortion prematwe bmtL 
well as ali periods of abstinence or separation of husband and wfe. Hre^anc> i 
are then derived by summing the pregnancies and the total years 

posure of the group and dividing the number of pregnancies a rate 

of exposure to risk. The quotient is T ■Nrntlste?nn Appendix 

expressed in whole numbers. For further details, see Stix and Notestei , p 

III. 
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Table I show quite clearly that differences in the prevalence of pelvic 
pathology were not great enough to account for differences in the fer- 
tility of the two gTOups. 

Pregnancy and birth rates were computed separately for exposures 
without contraception for each of the groups under consideration.’^ On 
the basis of these pregnancy and birth rates, it was estimated that a 
theoretical -woman whose uncontrolled fertility represented the average 
of that exhibited by the nonpathologie group, who was married at fifteen 
and who used no contraception until she entered the menopause at forty- 
five, would have had 15 pregnancies, terminating in 13 live births during 
the thirty fertile years of her married life.t The “average” ivoman 
with syphilis would have had only 13 pregnancies and 10 live births in 
a similar thirty-year period. These figures show quite graphically that 
syphilis was associated with a reduction in uncontrolled fertility in this 
group; that women with syphilis not only conceived less rapidly than 
women free from pathoIog\y, but that their birth rate was much lower 
because of the higher rate of fetal mortality in S 3 'philis. The difference 
in the number of live births expected in the syphilitic as compared with 
the nonpathologie families is small in terms of expected size of famUy, 
but actually represents a reduction of 23 per cent in effective fertility. 

It has been shown that the relativel.v low birth rate of the sj'philitic 
women was to some extent attributable to the high fetal mortality in 
syphilitic pregnancies. The distributions of pregnancj' terminations 
for the Spartanburg negroes, with and without syphilis, are compared 
with those for similarly selected groups of negro ivomen in two other 
areas in Table II.J The proportion of pregnancies terminating in still- 
births and abortions w'as ver,v much higher in the syphilitic than in the 
nonsjqihilitie groups (Fig. 1). 

About 50 per cent of the s^yphilitie women who attended the Spartan- 
burg Clinic had each had at least one abortion or stillbirth. On the 
other hand, onty 29 per cent of the ivomen free from pathologj'- had 
had anj’- abortions or stillbirths. Solomon and Solomon reported that, 
among syphilitic families in which the wife had a positive Wassermann 
reaction, 52.2 per cent of the -women who had had an^’- pregnancies had 
had one or more stillbirths or abortions. In the families in which onl.v 
the husband’s AVassermann reaction was positive, only 20 per cent had 
had anj”- abortions or stillbirths. § 

Pregnanc 3 ^ wastage, though important, is onl,y one factor in the de- 
creased fertility of women with sj’-philis. It has been shown that tlie 


It must be borne in mind tliat tlje information on the fertility of the women studied 
Ar' t 1 ® ^orm of a liistory coveringr a period antedating- the initial contact with the 

Health Clinic by lengths of time varying from one month to more than 
nnf” t information concerning the Wassermann or Kahn reaction related 

thn t i of examination, which coincided with the initial clinic contact. To 
^ women in the "nonpathologie” group may liave had syphilis and 

® 1 f’O’?’ ®nd tiiat some women in the "syphilis” group may have acquired 
sjpniiis late in their married life, the records probably do not represent the total 
cvni Sfoups continuously free of pathologj' or continuously infected with 

Y®- . The presumptive presence of a few cases of healed syphilis in the “non- 
c-rni, group and of periods free of syphilis in the experience of the "syphilitic” 

''’otild to some extent minimize any differences in fertilitj' attributable to the 
presence of syphilis. 

r..> tnethod of computing these theoretical rates, see Sti.x and Notestein.” 
PP- 32. 33. and Table lO. 

Tenni'*^ pregnancy wastage reported for the nonsyphilitic women in New York and 
tinno to 'o'Y and there may have been some under-reporting of abor- 

stdibirtlis in these groups. For comparable figures from studies of white 
Wiehl « Tlble^il Hotestein,” Tables 30 and 31 : Sti.x and IViehl,“ Table I ; and 

Solomon," 1922, Table 30, The latter figure was derived from data 
pitsentod m the table. 
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Table III. Pregnancy Kates for Negro Women With and Without Syphilis 
When No Attempt Was Made to Use Contraception 


PERIOD OF married LIFE* 


AVOMEN AVITH SYPHILIS, 
BUT FREE PROM OTHER TYPES 
OP PATHOLOGY 


AVOMEN FREE PROM SYPHILIS 
AND PELVIC OB ENDOCRINE 
PATHOLOGY 


PREGNANCIES PER 100 YEARS OF EXPOSURE TO THE RISK 


OF PREGNANCY 


First pregnancy 
All later pregnancies: 
Total 

(Years since marriage) 
0- 4 
5- 9 
10-14 
15-29 


116 

74 

81 

77 

56 

64 


203 

91 

99 

91 

75 

76 



NUMBER 

OP YEARS OF EXPOSURE AND 
PREGNANCIES 

NUMBER OF 


EXPOSURE 

IN YEARS 

NUMBER OP 
PREGNANOIES 

EXPOSURE 

IN YEARS 

NUMBER OP 
PREGNANCIES 

First pregnancy 

73.1 

85 

93.4 

190 

Ail later pregnancies: 



775.8 

709 

Total 

373.2 

277 

(Years since marriage) 



360.4 

358 

0- 4 

161.1 

130 

5- 9 

126.3 

97 

245.8 

223 

10-14 

62.2 

35 

113.2 

85 

15-29 

23.5 

15 

56.4 1 

43 


*A few Avomen in the group were unmarried, and a number of others had premarital 
pregnancies. AATienever the information was available, exposure was computed from 
the date of first coitus. Where information concerning premarital experience was not 
available, the pregnancies for which exposure was unknown were excluded from tne 
tabulations. 


Both types of tabulation demonstrate clearly that the rates of the 
women with sj’^philis w'ere consistently and significantlj'^ loAA'er than the 
rates of the women without pathologjL In other Avords, the Avomen Avith 
syphilis conceived less rapidly than the Avomen Avithout pathology aaIigii 
both groups made no attemiit to control conception. In the case of fiist 
pregnancies, 64 per cent of the Avomen Avithout demonstrable pathologj 
conceived Avithin three months of marriage, while only about 50 per cent 
of the AVomen Avith syphilis conceived Avithin that period. The Ioav rates 
of the syphilitic women, after the first pregnancy, Avere not associated 
Avith longer periods of post-partum amenorrhea than those reported by 
the nonpathologic group. In fact, only about 25 per cent of the non ^ 
contraceptive exposure of the syphilitic group, as compared AVith 3b pei' 
cent of the exposure of the nonpathologic gi’oup, coincided AVith periods 
of amenorrhea. The large proportion of stillbirths and abortions among 
the pregnancies of syphilitic AAmmen iirobablj'' accounted for this si iia 
tion. These figures sIioav that increased post-partum amenorrhea Avas 
not a factor in the Ioav fertility of the syphilitic Avomeii. 


COMMENT 

It is difficult to determine just Avhat factors were involved in the re- 
duced fertility of the couples with syphilis. It is possible that at leasi 
part of the reduction may have been due to early, undetected ^ 
reported abortion. It is also possible that the husbands of the syphfi^ 
Avomen may have been responsible to some extent for then Ioav 
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for syphilitic women and 131 pregnancies per 100 years of exposure for 
women without pathology. These rates showed a greater difference than 
tliose for the total preclinic experience, for which the corresponding 
rates were SO and 108.^' 


Spartanburg, S.C. 


New York.N.Y. 


Tipton Countv.Tenn. 


Spartanburg.S.C, 


New York.N.Y. 


Tipton County.Tenn. 



o lo 20 30 40 30 &o 70 80 <50 lOO 

Per Cent 


Pig. 1. — Percentage of pregnancies terminating in stillbirths and abortions for negro 
■women with and without sypliilis in three areas. 



Pregnancies 
Per 100 Years 
OF Exposure 




F eriodof First 0-4 5-9 io-i 4 15-29 

Iarried Pregnancv Ale Later Pregnancies 
(Years Since Marriage) 


Eig. 2. — Pregnancy rates for negro women witli and without sj-philis, when no con- 
traception was used. 

‘Both sets of rates wore standardized to the period-of-niarried-life distribution of 
uie combined exposures of tlie two groups of women for the flve-year period immediate- 
iJ preceding attendance at the clinic. 
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It is Icnowu that few, if any, of the husbands were absolutely sterile, 
since only five of the syphilitic women had had no pregnancies. Three 
of these women had been married for less than a year, and the others 
for less than four years. It is possible, however, that in the group in 
which the wives had syphilis, the husbands may have had temporary 
periods of sterility due to gonorrheal infection, even though the wives 
showed no evidence of gonorrheal infection or its sequelae when they 
were examined at the clinic. 

The reduction in fertility observed in the syphilitic group is small 
but significant. Further research is necessary to determine whether 
other gi’oups with syphilis also exhibit relatively low uncontrolled fer- 
tility rates. 

CONCLUSION 

It has been shown that a group of negro women with positive Wasser- 
mann reactions not onty had a higher rate of fetal loss than women who 
were free from syphilis, but also conceived less rapidl.y than women free 
from pathology, when no attempt was made to control their fertility. It 
must be borne in mind, however, that the “relatively low” uncontrolled 
fertility demonstrated for the syphilitic w'omen under consideration was 
actually liigh in terms of potential family size. It is clear, therefore, 
that any reduction in uncontrolled fertility associated with the presence 
of syphilis, while it may serve to throw some light on the relatively low 
birth rates of some negi’o groups, is insufficient to warrant a change 
in the routine prescription of contraception for patients uith active 
syphilis. 
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In 12 of the 30 neoplasms, it was possible to demonstrate, within the tumor 
acini in which the papillary projections were very prominent and in which the 
cytoplasm of the cells was strikingly eosinophilic and granular (Pigs. 1 and 2). 
In all 12 cases, this peculiar epithelium could be traced into cells whose cytoplasm 
was not eosinophilic and which were definitely carcinomatous. The appearance 
of these peculiar glands corresponds in practically every detail to that of apocrine 
sweat glands (Figs. 3 and 4) . 

In 2 additional cases, apocrine glands were demonstrable adjacent to the papil- 
lary adenocarcinoma but were not incorporated in the neoplasm. The remaining 
papillary carcinomas, except for the presence of apocrine sweat glands, corre- 
sponded in histologic detail to the others. 

In no instance could anj' connection be demonstrated between the mucus glands 
which form the gland of Bartholin and the adenocarcinomas in this group. In 
every instance, the carcinoma was situated on the labium majus, and in the ma- 
jority the carcinoma was situated anterior to the usual site of the gland of 
Bartholin. 



Pig. 1. Pig. 2. 

Pig. 1. — Papillary adenocarcinoma. The transition between the clear cells of the 
apocrine sweat glands and the carcinoma cells can be seen (hematoxylin and eosin 
X65). 

Pig. 2. — Papillary adenocarcinoma of the vulva. The epithelium of a portion oi 
the tumor shows pale cytoplasm characteristic of apocrine sweat glands (hematoxylin 
and eosin X80). 

All papillary carcinomas which were small enough to localize in this group 
were situated in the corium immediately subjacent to the epidermis. As would 
be expected witli a tumor in the corium, interference with the blood supply to the 
epidermis overlying the tumor occurred in several of these neoplasms with result 
ing ulceration of the epithelium. 

Miscellaneous Group . — The two neoplasms in this group presented different his- 
topathologic pictures. The first tumor was an adenocarcinoma with large irreg- 
ular and very hyperchromatic nuclei in which mitotic figures were verj' abundant 
(Fig. 5). The metastatic growths in the Ij^mph nodes presented an identical pic- 
ture. This adenocarcinoma was Graded 3. The second tumor was an adenocarci 
noma of the cylindroma type (Fig. 6). The cells were arranged in columns form 
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CLINICAL DATA 

Papillary Adenocarcinoma . — The 30 neoplasms in this group were removed from 
29 patients. Several of these neoplasms were unsuspected by the patient and were 
recognized only on physical examination. In the cases in which the tumor had 
been noticed by the patient, the tumor had been present in the majority of in- 
stances for many years. The usual clinical course was that the tumor liad in- 
creased in size verj' slowly. Some tumors were not recognized by tlie patient or 
on physical examination, but were found and excised during the course of some 
perineal surgical procedure. 

In several instances, the subjective sj'-mjrtom of pain was present because the 
surface epithelium over the tumor had ulcerated. The majority of these neoplasms 
were diagnosed clinically as sebaceous cysts, largely owing to tlie fact that many 
of these presented a cystic appearance. 

In ever}' instance except one, the tumor was confined to the labium majus. In 
one case, however, the lesion was fairly extensive, involving not only one labium 
but a portion of the vaginal wall and the perineal body. All of the remaining 
neoplasms measured 1 cm. in diameter or less. 

None of the patients in this group were less tlian 32 years of age. Tlie oldest 
patient was 67 years of age. 

E.xcision of the tumor was sufficient in every instance to effect a cure. In most 
cases, a portion of the surrounding nonneoplastic tissue was removed with tlie 
tumor. In the one case in this group in which the tumor was extensive, excision 
by cautery of the affected vulva, vaginal wall, and perineal body resulted in a 
cure. The patient died sixteen years later from an unrelated condition, and up 
to the time of death there was no evidence of recurrence. Radium or roentgen 
therapy was not used in any case. 

Miscellaneous Adenocarcinomas. — Two unrelated adenocarcinomas comprise this 
group. The only point of similarity is that neither one is papillary. The first 
tumor is an ordinary adenocarcinoma of a fairly malignant type and the second 
is an adenocarcinoma of the cylindroma type. The first adenocarcinoma was re- 
moved from a 22-year-old woman who had first noticed the tumor nine months 
previously. It had been excised elsewhere and roentgen therapy had been applied. 
On e.xamination, the mass in the labium majus measured 4 cm. in diameter with 
involvement of the inguinal lymph nodes. Partial vulvectomy was performed to- 
gether with bilateral dissection of the inguinal nodes. Postoperative roentgen 
therapy was completed. The patient died four months later. 

Tlie second adenocarcinoma, which was of the cylindroma type, was removed 
from a 36-year-old woman who had noticed a tumor in the posterior portion of 
the labium majus four years previously. There liad been a gradual increase in 
size. Wide excision of the tumor was done, followed b}' radium and roentgen 
therapy. Seven years after this, a recurrent tumor was excised. Seven years 
after the second operation, the neoplasm apparently was arrested, although there 
was a small nodule in the old scar, the nature of which had not been determined. 

GROSS APPEARANCE 

Approximately 60 per cent of the papillary adenocarcinomas were found within 
cysts. The remaining 40 per cent were solid. The two carcinomas belonging in 
the miscellaneous group were also solid. 

HISTOLOGIC APPEARANCE 

iPapiillary Adenocarcinomas. — Well-formed acini were present in all the neo- 
plasms in this group. In addition to the acini, papillary projections could be 
demonstrated readily in all these tumors. The nuclei were fairly large, slightly 
irregular, and hyperchromatic. Mitotic figures could be demonstrated but were 
scarce. All of these features are indicative of a slowly growing neoplasm. It is 
not surprising, then, that all of these carcinomas were Graded 1 or 2, using 
Broders’ criteria. Twenty-eight of the 30 neoplasms in this group were Graded I 
and 2 were Graded 2. 

In those specimens in which the tumor was found within a cyst, the neoplasm 
nas attached at one or more points to the wall, often by a narrow stalk. The 
capsule of the cyst occasionally was invaded by the tumor cells. 
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ing poorly shaped acini. The individual cells were fairly small and had fairly 
regular nuclei. Mitotic figures were not numerous. This adenocarcinoma was 
Graded 1. 

COMMENT 

One can reasonably assume that practically all, if not all, papillary 
adenocarcinomas in the vulva are derived from apocrine sweat glands. 
This statement seems justified, since it has been shown that one-third 
of the papillary adenocareinomas contained apocrine sweat glands. Ad- 
ditional support is offered by the fact that those papillary carcinomas 
which were small enough to localize were located in the corium of the 
vulva, which is the location of normal apocrine glands. 

Several German authors have derived these neoplasms in the vulva 
from sweat glands. ITowever, these authors did not derive these spe- 
cifically from apocrine sweat glands, but rather from rudimentary 
sweat glands. 

Apocrine sweat glands have been known for almost a century (Horner). 
These sweat glands, according to Homma, arise from the hair follicles. 
They are more numerous in negroes than in the Avhite race. They are 
found in the axilla, in the perianal region, and around the perineum. 
Less commonly, they are found in other locations of the body such as 
the areola of the breast and the scalp. They are distributed widely in 
lower animals, according to Woollard. Whereas, the eccrine or exo- 
crine glands secrete sweat without admixture of cell contents, the 
secretion from apocrine glands is formed by extrusion of a portion of 
the cytoplasm of the cell. Particularly in lower animals, the apocrine 
glands have a very definite function to perform in connection with sex 
instinct. 

The similarity between these papillary adenocarcinomas of the vulva 
and intraductal papillary adenocarcinomas of the breast is evident. 
This is not surprising, since the breast is supposed to deAmlop from 
apocrine sweat glands, according to some authorities. 

The solid carcinoma of a higher grade of malignancy which metas- 
tasized seemed to represent a separate type of neoplasm ; hoivever, it 
is possible that this is of similar origin to the papillary carcinomas and 
that it is merely more malignant. This fact could not be proved. 

The problem can be brought up as to whether these papillary neo- 
plasms represent true carcinomas or not. Because of their histologic 
character, it would seem better to refer to them as adenocarcinomas of 
a low grade of malignancy rather than simple adenomas. Metastatic 
growths Avere not found in any of the eases of papillary cai’cinoma. 
However, it Avould appear probable that if a sufficient number of these 
cases Avere studied, metastatic groAvths Avould be found eventually. 

Prom a practical standpoint it can be stated that because of the sIoaa^ 
groAvth of the tumor and the sIoav tendency to metastasize, complete 
excision of the tumor together AAuth a portion of the surrounding tissue 
is sufficient to effect a cure in these papillary carcinomas. 

Adenocarcinomas of the cylindroma type are sloAv-groAving neoplasms 
AAdiich are frequently difficult to eradicate because of local extension. 
The origin in this particular case of cylindroma could not be determined 
from the histopathologic studies. Montgomery and Kierland haA’^e been 
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and Mengert. Such tissue frequently was discovered during pregnancy because 
of its painful enlargement as a result of lactation. A fibroadenoma was reported 
in breast tissue in the vulva bj^ Friedel in 1932. 

Thirty-four neoplasms of the vulva were studied as the basis of this 
report. These represented tumors which had been removed from the 
vulva at the Mayo Clinic from 1906 to 1939 inclusive, specimens of 
Avhich were aAmilable for study. The records of this series of eases 
were retdeAved and pertinent details noted. Microscopic sections Avere 
studied; hematoxylin and eosin or any special stains Avhich seemed 
indicated Avere employed. Endometriosis, accessory breast tissue, con- 
dylomas, epidermoid cysts and moles were not included because none 
except the last are true neoplasms. Moles were not included because 
of their common occurrence. 

The 34 neoplasms presented 7 histologic types which included 16 
fibromas, 7 lipomas, 5 hemangiomas, 2 neurofibromas, two leiomyomas, 
one ganglioneuroma, and one lymphangioma. 

CLINICAL FEATURES 

Lack of clinical sj'mptoms in oases of benign tumors of the vulA^a was an out- 
standing feature. Many of the smaller tumors were not noticed by the patient 
but were discovered on routine physical examination. Some of the larger tumors 
caused mechanical difBculties. Pain occasionally was present, and in such cases 
ulceration of the epithelium overlying the tumor usually could be demonstrated. 
This ulceration can be explained readily on the basis of a decreased blood supply 
to the epithelium overlying the neoplasm. Many patients who noticed these tu- 
mors were worried concerning the possibility of malignant change in the tumor, 
because it had become larger over a period of years. In many cases, this was the 
sole factor which caused the patient to seek the services of a physician. 

A study of the ages of the patients in this series did not reveal anything sig- 
nificant. The jmungest patient was sixteen years of age and the oldest sixty-nine. 
Although the majority of patients were of childbearing age, 10 were more than 
fiftj’’ years of age. 

PATHOLOGY 

The 16 fibromas varied from 6 mm. to 8 cm. in diameter. The surface of sev- 
eral of the larger ones was ulcerated. Several different histologic pictures were 
found. The majority of tumors were made up of fairly adult fibroblasts which 
formed spindle cells. Mitotic figures were not demonstrated in any of the fibromas 
and myxomatous degeneration was a common finding (Fig. 1). Although several 
of the fibromas were cellular, none were considered sarcomatous. One patient 
related that the tumor had increased in size during two terms of pregnancy. 
Although a careful search of the specimen was made for breast tissue, none was 
found. 

Seven lipomas were studied in this group. All represented single tumors in the 
vulva, but in one case, in addition to the single lipoma in the vulva, multiple 
lipomas were situated in the anterior abdominal wall. The most bulky tumors of 
any in this series were lipomas. One measured 17 cm. in diameter. 

Because of the marked vascularity of the tissues of the vulva, it is not surpris- 
ing that live of the tumors were hemangiomas. Because of the cavernous spaces 
normally found in the vulva, it Avas necessary to confine the diagnosis of hem- 
angioma to a definite tumor composed of large, irregular, blood vascular spaces 
between which smooth muscle was not found (Fig. 2). The largest hemangioma 
measured 5 cm. in diameter. One was situated on the clitoris, the remainder on 
the labia majora. The surface epithelium of one hemangioma was ulcerated. The 
majority were of the cavernous type, exhibiting large blood spaces lined with a 
single layer of endothelium. 
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al)le to trace the connection between several of these tumors and the basal 
cells of the epidermis. They expressed the belief that they do not take 
their origin from sweat glands. Other authors derive these neoplasms 
froin sweat glands, hair follicles, and sebaceous glands. 

SUjMJIARY 

Thirty- two adenoeai'cinomas of the vulva have been described. Of 
these, 30 were papillary carcinomas which originated from the apocrine 
sweat glands in this location. One was a nonpapillary adenocarcinoma 
and one an adenocarcinoma of the cylindroma type. The papillary car- 
cinomas did not show a tendency to metastasize and were cured by simple 
excision of the neoplasm. 
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BENIGN TUMORS OF VULVA^' 

Sim B. Lovelady, M.D., John R. McDonald, M.D., and 
John M. Waugh, M.D., Rochester, j\Iinn. 

(From the Sections on Obstetrics and Gynecology, Surgical Pathology, and the 
Division of Surgery, the Mayo Clinic) 

'^HE vulva includes the labia majora, labia minora, mons pubis, 
* clitoris, and those structures contained in the labia, including the 
glands of Bartholin. Because of the variety of tissues in this region, 
benign neoplasms of the vulva are an interesting group. 

Leonard, in 1917, pointed out that fibroma was the most common tumor of the 
vulva. He found 6 cases of fibroma of the vulva among 23,000 gjmecologic cases 
at Johns Hopkins Hospital and reviewed 103 cases which had been reported in the 
literature to that time. The majoritj' of these tumors were found during the 
childbearing age of the patient. Frequentlj", the tumor was found to enlarge dur- 
ing the period of menstrual flow. Leonard expressed the opinion that these tumors 
originated either from the connective tissue of the vulva or from the round liga- 
ment. Sarcomatous change was reported in 19 of the 103 cases. In 1929, Bradj’ 
collected 175 cases of fibroma of the vulva from the literature. 

In 1893, Kellv reviewed from the literature 20 cases of lipoma of the vulva. 
Ho pointed out that the lipomas were likelj' to simulate inguinal hernia. Endo- 
metriomas of the labia majora have been found in close connection with the round 
ligament. Such a case was reported by Jeffcoate in 1937. Accessorj* breast tissue 
has been reported in the vulva bj' several investigators, including Bell, McFarland 

•Submitted for publication, March 27, 1941. 
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COMMENT 

It is not surprising that benign tumors situated in the vulva produce 
so few symptoms. The vulva is a region of the body not seen by the 
patient ; and swelling in this region does not in itself produce symp- 



Plg:. 3. — Leiomyoma of the vulva in which bundles of nonstriated muscle are evident 

(hematoxylin and eosin XSO). 



Pig. 4. — Ganglioneuroma of the vulva in which tlie ganglion cells are arranged in 
rosettes (hematoxylin and eosin X210). 

toms of pressure. Subjective symptoms were lacking except when 
ulceration of the epithelium occurred, in which case pain was caused 
by infection. 

Evidence of sarcomatous change was not found in any of these neo- 
plasms. This fact was apparent on histologic examination, and is fw- 
ther substantiated bj'' the fact that in none of the eases in this series 
did the tumor recur. 
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The two leiomyomas encountered appeared grossly lilce leiomyomas of the uterus. 
The tumors were definitely encapsulated and one was lobulated. The whorling 
appearance of the cells, characteristic of leiomj'oma, was evident. One tumor 
measured C by 3.5 bj^ 3.5 cm., and tlie other measured approximate!}' 4 cm. in 
diameter. Microscopically, both were composed of bundles of smooth muscle, with 
some fibrosis between the bundles (Fig. 3). 



Fig. 1. — ^Fibroma of the vulva In which marked myxomatous degeneration can be seen 

(hematoxylin and eosin X80). 



Pig. 2 .- — ^Hemangioma of vulva in which large cavernous spaces can be seen (hema- 
toxylin and eosin XSO). 

I'hc two neurofibromas were small; one measured 2 cm. in diameter and tlie 
other 1.5 cm. Pain was not a clinical feature in either case. On microscopic 
study, palisading of the nuclei could be seen. One neurofibroma was associated 
'nth a small cyst lined with squamous epithelium. 

The ganglioneuroma included in this series measured 1.5 by 0.9 by 0.6 cm. 
t'ubjectivc symptoms were not produced by this lesion. The cells had prominent 
nucleoli and were arranged in the form of rosettes (Fig. 4). Kissl’s bodies could 
le demonstrated in the cells when cresyl violet stain was employed. 

One lymphangioma was demonstrated, which measured 7 mm. in diameter. His- 
^'logically, it consisted of a meshwork of lymphatic vessels. 



MYOJIA OF THE VAGINA 

Henry G. Bennett, Jr., M.D., Baltimore, Md., and 
Milton M. Ehrlich, M.D., New York, N. Y. 

(From the Gynecological Department of the Johns FLophins University) 

M YOMA’^" arising from the vaginal wall is a rare condition and, since 
the first ease was reported by Denys de Leyden^ in 1733, not more 
than 200 authentic cases have been described in the literature. The con- 
dition is of interest because of its rarity and of importance because of 
the unusual problems which may arise in connection with its diagnosis. 
Because of the variety of sizes, appearances and locations of vaginal 
myomas, the condition has been Ami’iously mistaken for sarcoma,^ car- 
cinoma,^ vaginal e 3 ’'st (authors’ Case 12), prolapsus uteri,^’ cystoeele,^' ® 
and adenomjmma of the vagina." Notwithstanding the importance of 
this gi’oup of tumors in gynecologic diagnosis, little attention has been 
given the subject in textbooks of gynecology, and the only comprehen- 
sive reports appearing in the American or English literature were pub- 
lished by Phillips®® in 1899, and bj'- R. R. Smith® in 1902. 

The subject was first reviewed by Kleimva^eliterS* who, in 1882, reported 53 cases. 
Additional case reports and reviews were made by Phillips and Smith, and stiU 
others by Miillerio and Stein.n Niirnbergeriz critically reviewed the literature in 
1930 and considered only 130 eases of myoma of the vagina to be well authenticated. 
In contrast with tliis conservative estimate, Tourneux,i in 1934:, accepted 160 cases 
reported by Potelis in 1903, and estimated that about 140 other satisfactory cases 
have since been recorded. Since Toumeux’ review only occasional case reports have 
been published. 

We have reviewed the material in the files of our laboratory for the 
past fifty years and have found 9 cases of primary myoma of the vagina, 
one of which (Case 1) has been reported previously by Kellj’" and 
Cullen. We have been fortunate enough to obtain material and notes 
on three additional cases from the private files of T. S. Cullen, R. W. 
TeLinde, and Emil Novak. The important features of these twelve cases 
are presented below in tabular form (Table I) and discussed. 


incidence 


The rarity of vaginal mj^mas is apparent when it is realized that only 
nine cases can be found in a gjmecologic laboratory which contains more 
than 50,000 ease specimens, including 19 cases of primary carcinoma 
of the vagina, 8 eases of primary sarcoma of the vagina and more than 
100 vaginal cysts. A review of more than 15,000 autopsies performed 
in the Johns Hopkins Hospital reveals only one case of vaginal myoma. 
Similarly Piecagnoni^® found only one ease in 14,000 autopsy eases. 


•As pointed out by Kelly and Cullen” the term “myoma has, m the case of the 
uterus, been used to Include all flbromyomas, since pure myomas or pure fibromas are 
rarely if ever encountered. It is with this connotation that we use the term mjoma 
in connection with fibroid neoplasms of the vagina. 
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Tlie origin of the two leiomyomas in this group present an interest- 
ing problem. Smooth muscle is present in the vulva in the round liga- 
ment and erectile tissue. Each of these tumors was situated on the 
labium majus, too far posteriorly to have originated from the round 
ligament. 

It is not surprising that hemangiomas and neurofibromas are found 
in the vulva because of the generous supply of blood vessels and nerves. 
The ganglioneuroma in this group is interesting only from a histo- 
pathologic standpoint, as it produced no subjective symptoms. 

There is another group of tumors of the vulva which have been re- 
ferred to in the literature as hidradenomas or tumors of the sweat 
gland. These neoplasms probably should be referred to as papillary 
adenocarcinomas rather than benign adenomas because of their his- 
tologic appearance and malignant j)otentialities. For these reasons, 
these tumors were not included in this series of benign neoplasms. 

SUMMARY 

Thirty-four benign neoplasms of the vulva encountered at the Mayo 
Clinic were studied. It was found that the commonest types of tumors 
were fibromas, lipomas, and hemangiomas, in the order named. Two 
neurofibromas, two leiomyomas, a ganglioneuroma and a lymphangioma 
also were encountered. 

An outstanding feature was the lack of symptoms prodiTced by the 
tumor in the majority of cases. 
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Brown, Preston T., and Pennington, John W.: Pelvic Symptoms of tlrinary Tract 

Origin, J. A. M. A. 116: 189, 1941. 

The autliors stress the importance of ruling out urinary tract pathology in the 
iliugno.sis of the pelvic symptom coinple.x. Genital diseases may be simulated by 
ureteral or urethral stricture, contracture of the vesical orifice, chronic uretliritis and 
trigonitis, and rarely by ptosis of the kidney. Dysmenorrhea may be caused by 
ureteral .stricture. A sensation of prolapse and pressure in the pelvis with actual 
descensus is strongly suggestive of some bladder or ureteral disorder. Urography, 
espeoi.ally the intravenous method, is of vital importance in the diagnosis. Complete 
endoscopic e.xamination and the determination of bladder capacity is also im- 
portant. Tlie authors conclude that it is the duty of the surgeon to make a care- 
ful and complete study of the urinary tract before ascribing obscure pelvic .symptoms 
to uncomplicated retroversion, cystic ovarie.s, chronic cervicitis, or even more clear- 
cut forms of pelvic disease. 


William Bermax. 
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Age.—bi our series of 12 eases, the average age is 44 years, the oldest being 
48 and the youngest 38. In the literature, however, vaginal myomas have been re- 
ported in patients from puberty to 71 years of age.’s The average age, as in our 
cases, has been found to fall into the latter part of the childbearing period. 
“Fibromyomas’' have been reported in inf ants, le, ir but microscopic evidence of 
myomatous elements is lacking in these cases, and it is possible that these lesions 
may simply have been papillomas. 

Color , — ^In our series, 9 of 12 eases are white, and a majority of the reported 
vaginal myomas in tiie literature liave been in white women. The racial incidence 
of vaginal myomas, therefore, contrasts strikingly with the racial incidence of 
uterine myomas which are almost three times as common in colored as in white 
women.14 This fact we believe to be of particular interest in relation to the prob- 
lem of etiologj^, and it will be discussed below. 

Marital StaUi'S . — ^All of our 12 patients were married. In the literature, however, 
the reported cases show’ that vaginal myomas occur in married and unmarried, 
parous and nulliparous, women, alike, and there is no evidence to indicate that 
these conditions influence the incidence. 

Association with- Uterine Myoinas . — A glance at our table of patients (Table I) 
shows that 6 of 12 cases had uterine myoma in addition to vaginal myoma. In 5 of 
these the uterine condition was proved at operation and confirmed by histologic study. 
In the sixth case (Case I in Table I) the uterus was studied at autopsy. The high 
incidence of uterine myomas in this series of vaginal myomas is at variance with 
previous observations recorded in the literature. Of the 130 cases of vaginal myomas 
reviewed by Nurnberger,is only 10 were found to have associated fibroid tumors of 
the uterus. It is possible that uterine myomas may have been overlooked in certain 
of the previously reported eases. 

PHYSICAL FINDINGS 

Gross Appearmce . — In 10 of our eases the vaginal myoma presented in the vagina 
as a nonpeciuneulated ovoid mass covered with smooth, intact mucosa and had no 
characteristic appearance such as would allow differentiation from a vaginal cyst, 
cystocele, or urethrocele. In 2 cases, the myoma was pedunculated, and these, too, 
were covered with normal mucosa. 

In a number of reported cases, ulceration of the overlying mucosa has been 
noted w’ith subsequent necrosis, purulent discharge and bleeding. In a case reported 
by Knauer,3 the surface of a vaginal myoma the size of a "hen's egg" w’as 
ulcerated, necrotic, and bled easily, leading to a clinical diagnosis of carcinoma. 
Microscopic study after removal revealed the tumor to be a benign myoma. 

Dickers described a case in w'hich the myoma protruded from the vulva and re- 
sembled a prolapsed uterus. 

Size . — The vaginal myomas in our series are relatively small, varying from 1.5 cm. 
to 4.5 cm. in greatest diameter. These tumors may, however, reach tremendous 
size. Pistuddi^o described a case with a vaginal myoma which after removal was 
found to w’eigh 1,450 Gm. Simonzi observed a vaginal myoma the size of a "child’s 
head,’’ as did Hofmokl .22 Phillipszs recorded a case in which the removed tumor 
measured o by 3.5 inches. 

Nii-viber . — In all of our cases, the lesion was a single myoma, but cases of multiple 
myomas in the vagina have been described. Olin and Torggler24 reported a patient 
W’ith multiple vaginal tumors which they believed to be myomas, but, according to 
Nurnberger,24 the microscopic findings suggested sarcoma. In 1934 A. F. Tylerss 
reported the case of a white w’oman, aged 68 years, w’ith multiple myomas of the 
vagina, and these were diagnosed by biopsy and microscopic study. 

Site . — ^Myomas may develop at any point in the vaginal wall. In 5 of our eases, 
the tumor arose in the anterior wall, in 4 the posterior wall, and in 2 the left lateral 
wall. In the remaining case, information as to location w’as lacking. In 5 cases, 
the myoma was in the posterior third of the va^na, and in 5 cases the anterior 
third. Of this latter group 4 were in the anterior wall near the midline and super- 
ficially resembled cystocele or urethrocele. In general, more than one-half of the 
tumors reported have occurred in the anterior wall, and about one-fourtli in the 
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case reported by Cordaro,32 a patient with a large myoma in the vagina suffered 
a rupture of the uterus during the course of a prolonged labor and died. 

In other cases, including our Case 12, a small vaginal myoma was known to be 
present throughout the course of a pregnancy, no significant increase in the size 
of the tumor occurred, and no difficulty in labor was encountered. 

DIFFERENTIAL DIAGNOSIS 

As has already been indicated, myomas of the vagina may simulate malignant 
tumor but more often are mistaken for urethrocele, cystocele, prolapsus uteri, vaginal 
cyst, and even adenomyoma of the vaginal wall. Conversely, in a case recently 
observed by the authors (J.H.II., Gyn. Path. No. 4S488), a nontender, firm, sub- 
urethral mass of four years’ duration, was thought to have been a vaginal myoma, 
and only at operation was the condition correctly diagnosed as a chronic suburethral 
abscess. 

Careful pelvic examination, including cystoscopic study, when the lesion to be 
diagnosed is in the anterior wall, will usually suffice for preoperative study. If 
the various possible conditions are kept in mind by the surgeon, the correct diagnosis 
will liecome apparent at operation. 


TREATMENT 

In 11 of our 12 cases, surgical excision was easily carried out and gave satisfac- 
tory results. In the remaining case of our series, treatment of the vaginal tumor 
did not seem indicated because of another disease which shortly caused the patient’s 
death. DifSculties may be encountered because of unusual size of the tumor, or 
because of its intimate relationship with adjacent structures, particularly the 
urethra and bladder. Miillerio has cited a case in wdiich the bladder was entered 
during the surgical removal of a myoma of the anterior vaginal wall, and a 
vesicovaginal fistula resulted. In an occasional case irradiation may be the treat- 
ment of choice because of the poor general condition of the patient.®® 


PATHOLOGY 

The vaginal mucosa is usually free from the underlying myoma, and this was 
true in the cases we studied. However, compression necrosis and ulceration of the 
mucosa may occur. The great majority of these myomas are encapsulated, but a 
case of diffuse myoma of the vaginal wall has been described by Downing.® In 
our cases microscopic examination showed the tumors to be composed of fibro- 
muscular tissue with a predominance of the muscular elements. We observed no 
significant hyalinization or other degenerative changes, although the various types 
common to uterine myomas have been described. lo. Also, as in uterine myomas, 

it is possible that secondary sarcoma formation may occur, but no convincing evi- 
dence of this change can be found in the literature. 


ETIOLOGY 


It has been assumed by some autliors that the origin of vaginal myomas is com- 
parable wdth that of uterine mymmas. While the exact etiologic factors in neither 
are known, statistics clearly show that the uterus, of all organs in the body, has 
a strong diathesis for myomatous tumor formation. Kelly and Culleni^ in a thor- 
ough study of 1,674 eases of myomas of uterus found an associated myoma of the 
vagina in onl,v a single case. In the same material they found one patient with a 
myoma of the Fallopian tube, and 3 patients with fibroid tumors of the ovarj . ® 
this study", it was apparent that the factors which caused the development ot 
myomas in the uterus, did not exert any similar action on other Mullerian deriva- 
tives. 


The negro race has a strong tendency to uterine myoma formation, but in rela- 
tion to vaginal myoma this tendency not only fails to appear, but indeed seems 
to be reversed. In 9,000 consecutive autopsies performed in the Johns Hopkins 
Hospital, there were 1,560 women past 19 y-ears of age, and of these, il9 nere 
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posterior wall. Analyses of cases in which the necessary data were available have 
sliown the distribution of sites of origin reconled in Table II. 

Table II. Distribution op Sites op Origin op Vaginal Myomas 


AUTHOR 

NO. OF 

CASES 

ANT. WALL 

PER CENT 

POST. WALL 
PER CENT 

RT. LAT. 

WALL 

PER CENT 

LT. mVT. 

W.U.L 

PER CENT 

Niimbergersc 

90 

67.8 

21.1 

6.7 

4.4 

Tourneuxi 

120 

.55.0 

25.S 

10.0 

9.2 

Steinii 

11 

65.0 

22.5 

0.0 

12.5 

Bennett and 
Ehrlich 

11 1 

i 

45.4 i 

j 

36.4 

0.0 

1S.2 


Eegarding the distribution of myomas in the upper and lower halves of the vagina, 
Niirnberger2B found an almost equal distribution between the two: of ?>?> cases 
analysed, 12 arose in the upper half, 15 in the lower half, and in G cases both halves 
were involved. 

Consistency. — ^Like myomas elsewhere, vaginal myomas are most often firm in 
consistency. In 11 of our patients, this was true. In the other patient (Case 12 
in Table I), the myoma was rather soft and a diagnosis of urethrocele was made 
at the time of initial examination, but six years later, when the patient was re- 
examined, the mass had increased in size, was tense, and was thought to be a thin- 
walled cyst. 

Downing’s case-’' presented the typical physical findings of a cystocele, and it 
was only during operation that the true nature of the mass was discovered. Matt- 
son® had a similar case in which the myoma arose in the anterior %-aginal wall, 
was soft, and resembled a cystocele. Cystoseopic examination, however, revealed a 
"hillock” instead of a "depression” at the base of the bladder, and on the basis 
of this observation a diagnosis of tumor of the anterior vaginal wall was made. 
This was confirmed at operation when the myoma was removed. Ingrahams^ 
described a case in which the vaginal outlet was relaxed, and, when the patient 
strained down, a myoma, which arose in the anterior wall of the vagina, was forced 
from the outlet in such a way as to simulate a cystocele. 

SYMPTOMS 

In cases of vaginal myoma, the development of symptoms depends on the size 
and location of the tumor and on the degenerative changes which may occur in the 
overlying mucosa as well as in the tumor itself. 

Urinary. — ^In a considerable number of reported cases, and also in our Cases 
4 and 7, the myoma lay near the urethra and, by pressure, gave rise to difficulty 
and frequency of urination. In one rejiorted case,^'' complete urinary retention 
occurred and catheterization was necessary. In another case urinary incontinence 
developed.2 In a most remarkable case described by Halban,2o a large vaginal 
myoma caused obstruction of the urethra and intense dysuria with subsequent 
hematuria. Later pressure on one ureter resulted in hydroureter and hydronephrosis 
for which nephrectomy was performed before the vaginal condition was recognized. 

Protnidinff Mass. — In our Cases S and 10, a protruding mass constituted the 
patient ’s chief complaint. 

_ Symptoms Secondary to Dcgcncratire Chanyes. — Ulceration of the adjacent mucosa 
did not occur in any of our eases. This complication has been described,^, lo, so 
liowever, with resulting purulent discharge and bleeding. In one case, severe hemor- 
ihage occurred following uleeration.so 

Ucctal Symptonus. — According to Xiirnberger, rectal symptoms are rare as a 
complication of vaginal myomas, but one such case has been reported.ai 

J^y.^parcunia. — Obviously when the tumors attain any considerable size, dyspareunia 
may occur.s 

_ Symptoms Associated With Pregnancy. — In association with pregnancy, difficulty 
m labor has been encountered in cases with large vaginal myomas. In one unusual 
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PERFORATION OF THE INTESTINE AFTER X-RAY AND 
RADIUM THERAPY OP CANCER OP THE CERVIX 

T. J. Parks, M.D., New York, N. Y. 

(From the Clinic of the Woman’s Hospital) 

T his report presents the details of a case in which intestinal perforation followed 
radiation therapy. The unusual method of metastasis as shown at autopsy is also 
of interest. 

On May 22, 1936, Mi.ss J. M., aged 40 years, was first seen complaining of slightly 
irregular menses. There was no bleeding between the periods at any time. Her 
past history was essentiallj^ negative except for one induced abortion, fifteen years 
before, at two months. 

The general physical examination was negative except for hypertension (178/100). 
On pelvic examination the external genitals were negative; pelvic floor was excellent; 
fornices were shallow; cervix was unusually hard, 3% cm. in diameter and smooth. 
The uterus was in second degree retroversion, normal in size and movable; adnexa 
were negative. No masses, tenderness or indurations were felt. A spot of blood was 
noticed on the examining finger at the end of the examination. A digital rectal 
examination Avas negative. 

On June 12, 1936, a diagnostic curettage wms done, at which time squamous cell 
carcinoma of the cervix was found. 

Between June 18, 1936, and Juty 30, 1936, there were 32 deep x-ray treatments 
given, through 6 portals, 2 anterior, 2 posterior, and 2 lateral, 300 r. each at 50 cm. 

On Aug. 15, 1936, 7,000 mg. hours of radium were given with 1 mm. platinum 
screen. Ten milligrams were placed in the fundus, 20 in the endocervix, 20 in the 
right fornix, and 20 in the left fornix. The radium capsules in the fornices were 
W'rapped in 1 cm. of plain gauze. 

Approximately one year later she began bleeding with each stool. Cramps were 
more severe and were relieved with paregoric and phenobarbital. She did not lose 
any weight and continued her work as a saleslady. 

The following February the symptoms became more acute, although the bleeding 
was never profuse. A barium enema w-as given which showed an ulcerated area m 
the upper sigmoid. 

On April 4, 1938, she wms again admitted to the hospital complaining of pain in 
the left lower quadrant of four months’ duration, with the diagnosis of extensile 
carcinoma plus pjmmetra. On April 16, 1938, a diagnostic curettage was one. 
fine probe could just be inserted into the cervix. One tablespoon of thick, gray 
yellow, necrotic tissue was removed. jMicroscopic study showed carcinoma m 
advanced necrosis (Fig. 1). 

Following this procedure she ivas temporarily relieved, but on Maj 16, 1938, - 
had an acute attack of abdominal pain, became cold and clammy and died m s loc , 
two hours later. 
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colored and 841 wliite. The incidence of uterine myomas in the colored patients 
was 2S.5 per cent and in the white patients, only 10.3 per cent. In this particular 
series not one case of vaginal myoma was observed. In the authors’ 12 cases of 
vaginal myoma, 9 of the patients were white and only 3 colored, while the clinical 
material from which these cases came is more than half colored. 

Wliile myomas of the uterus are far more common than myomas in other parts 
of the body, myomas of the vagina occur even less frequently than myomas in the 
gastrointestinal tract. Here again the high race predominance in negroes is not 
found. In the 9,000 autopsy cases mentioned above, there were S cases of myomas 
of the gastrointestinal tract in women, 7 of whom were white. 

SUMMARY 

1. Twelve cases of primary myoma of the vagina are reported, and 
the literature is discussed. 

2. The difficulties often encountered in diagnosis are cited. 

3. The incidence of myomas of the vagina, the gastrointestinal tract, 
and the uterus is discussed, and its bearing on the question of etiology 
is considered. 

CONCLUSIONS 

On the basis of these figures we maj’ conclude: (1) Myomas occur 
in the uterus far more frequently than elsewhere in the body, being 
present at autopsy in almost 20 per cent of all women past 19 years of 
age (2) Myomas of the uterus are almost thi'ee times as common in 
colored as in white women. (3) Myomas of the vagina occur not only 
far less frequently than myomas of the uterus, but even less frequently 
than myomas of the gastrointestinal tract. (4) Myomas of the vagina 
are probablj’ less frequent in the colored than in the white. (5) The 
factors, whatever they may be, which so frequently induce myoma 
formation in the uterus, have no more effect on the production of 
myomas in the vagina than on the production of the same type of tumor 
in the gastrointestinal tract. 

Theories ascribing the origin of vaginal myomas to Gartner’s duct or 
other embryologie remanents, seem untenable, since it is recognized that 
myomas develop in all parts of the vagina. The incidence of vaginal 
myomas is comparable not with that in the uterus but rather with that 
in extragenital smooth muscle viscera, such as the gastrointestinal tract. 
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darkly-stained cells, wliich reveal a more or less cylindrical shape pointing out at 
the original glandular type of carcinoma (Fig. 4). 

Most striking in the autopsy findings was the unusual spread of the carcinoma. 
The histolytic capacity of the tumor was apparently much greater than the tendency 
to give distant metastases. The small nodule which was found in the lung was the 
only evidence of distant metastatic extension of the tumor (evidently blood stream 
metastasis). There was no evidence of the involvement of lymphatic nodes any- 



Fig. 3. 

where in the abdominal or thoracic cavities. The carcinoma grew through 
of the uterus extending from there in direct continuity into the omentum and the 
wall of the large bowel which were firmly adherent to the surface of the uterus. 
From the omentum, because of the adhesions between the latter and the an enor 
abdominal wall, the carcinoma involved the peritoneal covering of the abdominal 
wall and extended from there by direct continuity upon the abdominal surface oi 
the diaphragm. 



PARKS: INTESTINAL PERFORATION AFTER RADIATION 

Aiiiojjsy. — (Dr. Leon Motj-loff.) Becord 'No. G6521, Path. No. 50300. 

Following are the excerpts of the autopsy report with the essential post-mortem 
findings: The approach into the peritoneal cavity was difficult because of extensive 
adhesions between the omentum and anterior wall on one side and between omentum 
and pelvic organs on the other side. Greenish, purulent fluid with fecal odor filled out 
the spaces between the intestinal loops and the large pockets formed by the extensive 
adhesions. 

The peritoneum of the anterior abdominal wall and the abdominal surface of the 
diaphragm were covered with densely seated multiple nodules reaching the size of a 
pea. The entire omentum was also infiltrated with the same kind of nodules. The 
lower portion of the omentum formed a large tumor mass of not less than 5 inches 
in diameter. This tumor mass was directly adherent to the uterus. The surface of 
the latter was entirely covered with densely seated carcinomatous nodules. The wall 
of the uterus was entirely destroyed by the carcinoma ; it presented a mixture of 
tumor and scar tissue. 






Fig. 1. 

The sigmoid was adherent to the uterus and to the above-mentioned tumor 
of the omentum. An opening about 3 cm. in diameter with ragged edges was found 
in the sigmoid about 18 cm. above the anus. The perforated area of the intestine 
was intimately fused with the surface of the uterus. The portion of the bowel 
adjacent to the above-mentioned area of the perforation was infiltrated with the 
carcinoma. The perforated area was in free and direct communication with the 
above-mentioned large pockets filled with greenish fluid of fecal odor. 

The soft parts of the pelvis were transformed into a necrotic tumor mass, in 
direct continuation with the carcinomatous nodules covering the surface of the 
uterus. 

Following are the organs in which metastases were found: (1) Two small 
metastatic nodules at the lower surface and anterior edge of the lateral portion 
of the right lobe of the liver (superficial metastases). (2) A nodule O.o cm. in 
diameter at the apex of the left lung. The microscopic examination of the sigmoid 
at and in the vicinity of the perforated area revealed that the carcinoma invaded the 
entire wall of the intestine without actual penetration into the mucosa proper. How- 
ever, the parts of the mucosal membrane which were overlying the carcinoma were 
entirely necrotic (Fig. 1). 

Tlio carcinoma presents everywhere a mixture of: (1) Large sheaths of flattened 
cells with marked hornification (Figs. 2 and 3). (2) Irregular cords of small 


SUCCESSFUL USE OF PROGESTERONE IN A CASE OF 
REPEATED SPONTANEOUS ABORTION 

A. Charles Posner, M.D., P.A.C.S., and Philip H. Sechzer, M.D, 

New York, N. Y. 

(From the Obstetric Service of the Bronic Hospital) 

6. D., a 36-year-old, Russian Jewish housewife, Bronx Hospital No. 109937, 
married twelve years, complained of inability to carry her pregnancies to term. 

There was no familial history of hereditary illnesses, sterility, or habitual abortion. 
Both the patient and her husband have siblings married and with children. One of the 
patient’s sisters has 12 children. The patient’s past history was noncontributory, 
except for typhoid fever and pertussis and for the privations she suffered during 
and after the First World War in Europe. The menarche occurred at the age of 
sixteen; the periods lasted from one to two days and the flow was slight. Until 
her marriage, the patient experienced severe dysmenorrhea. Venereal diseases were 
denied by name, symptoms, and laboratory tests. 

The patient was married in the United States in June, 1927. She and her 
husband were well-matched emotionally and intellectually and were anxious to have 
children. The patient’s first spontaneous abortion occurred in August, 1927, after 
one missed menstrual period. In November of the same year there followed another 
spontaneous abortion at three months. It was suggested that "straightening the 
womb" would aid pregnancy; tliis was done without external scars in February, 
1928. The operation was futile, however, as the patient again aborted spontaneously 
in August, 1928, at three months. 

For the next few months the patient attended an outpatient department, where 
she says that many tests, including the Huhner and Rubin tests, were done, with 
normal results. By this time, the lack of a child in the family had become tlie 
source of much marital bickering and discussion as to whicJi partner was at fault. 
In fact, there were a number of temporary separations. 

The patient became pregnant again in the spring of 1929. She spent the next 
five months in bed, as near to complete rest as possible. In October she aborted 
twins. There was a septic postabortal course, for which a curettage was per- 
formed. She developed a severe urinary infection and was under treatment for the 
remainder of the year in another outpatient department. 

An abortion in the second month occurred in October, 1931, following which a 
curettage was done. Januarjy 1932, brought a two-and-one-half-month abortion. 
In September, 1932, after a long period of bed rest, the patient aborted six month 
twins. And finally in May, 1935, there was an abortion at three months. 

The writers were consulted in June, 1939. At that time the emotional and 
psychologic marital disturbances were marked. The patient had been told by other 
physicians that persistence in attempts to bear children -would be futile and even 
dangerous. The general physical examination -was essentially negative. The patient 
was obese, weighing 160 pounds and measuring 60% inches in height. Her uterus was 
retroverted and the cervix small. In the absence of any serious pathologic condi- 
tions and because of the urgent desire for a child, the patient was told that she 
might become pregnant at any time and was advised to take wheat germ oil cap 
sules and to rest in bed as much as possible. She had a scant period in July; 
early in September a Friedman test confirmed the diagnosis of pregnancy'. 

At the end of September, exactly three months after the last menstrual ^nod, 
the patient called us in because of vaginal hemorrhage and intermittent backache. 
Vaginal examination was not performed. An initial dose of one Internationa uni^ 
of progesterone was given immediately, followed by one-half unit dose twice wee'). 
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From the uterus the carcinoma extensively infiltrated (by direct continuity) the 
soft tissues of the pelvis. 

The patient died of fecal peritonitis caused by perforation of the bowel. 

DISCUSSION 

It is thought that the concentration and proximity of the radium capsules in the 
vagina, without due regard to the law of inverse squares , 2 resulted in injury to the 
intestinal mucous membrane and with carcinomatous infiltration contributed to tlie 
perforation. The daily roentgen dose (300 r.) was perliaps high, in view of the 
findings of Corscaden, Kasabach and Lenz .2 



In 1935, Sacketts reported the complications following radiotherapy at Woman ’s 
Hospital, wiiere smaller doses are usually given. These complications in the intestinal 
tract and also in the upper urinary tract were much less frequent in patients 
destined to survive five or ten years, than in those dying of carcinoma within five 
years. Tliis suggests that the disease itself wms more causative than the treatment. 
In lus series tliere were no injuries like the one herein reported. 

SUMMARY 

1. A case report with autopsy findings following roentgen raj' therapj’ for 
carcinoma- of the cervix uteri is presented. 

2. The importance of reducing the amount of radium in and about the cervix 
when the fornices are contracted is emphasized. 
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MORBIDITY FOLLOWING VAGINAL EXAMINATIONS DURING 

LABOR 

Henry W. Erving, B.A., M.D., and Edward P. IVIeister, M.D., 

Buffalo, N. Y. 

(From the Department of Ohstetrics, Millard Fillmore Eospital) 

T he controversy over the relative merits of vaginal and rectal exam- 
inations during labor has apparently quieted down. Most teaching 
centers seem to have decided that rectal examinations are safer and, 
accordingly, many students are instilled with an abnormal fear of the 
vaginal canal which is unreasonable and acts as a barrier when “watch- 
ful expectancy” has outmui its usefulness. 

In 1925 Mayes, ^ who employs vaginal examinations, instituted a tech- 
nique of vaginal antisepsis with mercurochrome, and in 1929^ reported 
a morbidity of 7.3 per cent in 8,900 cases. This or a similar technique 
has even been instituted as a method of “sterilizing” the operative field, 
in certain centers advocating rectal examinations. All varieties of 
“vaginal antisepsis” have come into favor, from simple instillations of 
antiseptic solutions with a syringe, to the elaborate compressed air 
machines for spreading the solution over the surface of the vagina. As 
a rule, the instillations are done at set intervals of time during labor 
and after examinations. 

At the Millard Fillmore Hospital we do vaginal examinations almost 
exclusivel3^ We do not employ vaginal instillations in most cases, 
agreeing with DeLee that it is not essential to successful obstetric prac- 
tice. We cannot understand why, if rectal examinations are done 
for the purpose of avoiding possible contamination of the birth canal, 
one would deliberately invade that passage to spraj’’ some colored anti- 
septic fluid over its surface if the advantages derived from vaginal ex- 
aminations are not obtained at the same. time. We are not convinced 
that the repeated rubbing of the vaginal m.ucous membrane into the 
cervix from the rectum is safer than a vaginal examination, and Ave 
knoAA" that for purposes of identification of the dilatation and effacement 
of the cervix, presentation or prolapse of the cord, position of the fetus 
etc., vaginal examinations are definitelj'' superior. All too frequently 
the belief that rectal examinations are AAuthout danger leads to far too 
manj^ being done, and precaution against placing the thumb in the in- 
troitus is often neglected. Also the find.ings are frequentty misleading, 
necessitating a Amginal examination for verification, or are definite^ 
false. Manj* times yve have seen a patient diagnosed bj^ rectal examiiia- 
tion as being ready for delivery, brought into the delivery room; put 
■under an anesthetic, and then found to have a thin but practicallj un- 
dilated eei-Aux. It is embarrassing to have to return such a patient to bed 
undeliAmred, but it is far Aviser than to attempt delivery at this time, 
AA'hieh is unfortunately sometimes done. 

326 



POSNER AND SECHZER : PROGESTERONE IN ABORTION 


325 


The vaginal bleeding quickly decreased and stopped altogether at the end of the 
week. The one-half unit dose was continued semiweekly for eighteen injections, after 
which one unit weekly was administered until the last month of pregnancy. At 
four-week intervals, corresponding to the time when the regular menstrual period 
would have come, an added injection was given in the middle of the week. 

The patient continued to rest in bed. She took wheat germ oil capsules three 
times a day and occasional half grain phenobarbital and calcium lactate tablets, 
and observed a 1500 c.c. fluid salt-poor diet. Under this regime, gestation pro- 
ceeded satisfactorily. The patient volunteered that she had never felt so well in 
her previous pregnancies as in this one. In other pregnancies she had suffered 
dysmenorrhea-like pain; now she felt quiet and perfectly relaxed. The blood pres- 
sure and urinalyses remained normal. The Wassermann test was negative. Fetal 
life was felt in November; the fetal heart was first heard in January, 1940. 

Mild toxemia symptoms, slight edema and a faint trace of albumin, were noticed 
in March; restriction of fluids and salt was enforced. A troublesome hemangioma 
developed on the left thumb. Despite cauterization, it bled considerably, and irra- 
diation was required in the post-partum period. 

On April 8, 1940, the patient began to pass large amounts of amniotic fluid. 
She was admitted to the Bronx Hospital, and the drainage ceased after five days. 
She spent the last month of pregnancy in bed at the hospital; during this time 
no endocrine preparations were given. 

The membranes ruptured and labor started spontaneous!}' on May 7. Eoentgeno- 
grams revealed the pelvis to be ample and the baby of normal size. Little progress, 
however, was noted. The cervix was thick and hard and did not dilate beyond two 
fingers. The head, which was in the left occiput posterior position, did not engage. 
Because of these indications, a low cervical cesarean section was performed on 
May 8, after a trial labor of twenty-four hours ; a normal 6 pound 8 ounce girl was 
delivered. The mother’s blood count on the day of delivery was: red blood cells 
3.90 M., hemoglobin 9.6 Gm., or 66 per cent (SahH), white blood cells 12,800; dif- 
ferential: polymorphonuclears 89 per cent, stab cells 1 per cent, lymphocytes 7 
per cent, monocytes 3 per cent. The postoperative course was uneventful. On the 
day of discharge. May 22, fourteen days after birth, the baby weighed 6 pounds 
14 ounces. 

Within the reappearance of menstruation four months post partum, a bizarre 
sequel of the hormone injections manifested itself. The arms and buttocks, the 
sites of injection, became swollen, painful, tender, and hemorrhagic for the duration 
of the menstrual period. Up to the present writing, this has recurred four times. 

The reaction at the sites of injection of the hormone, coincident with the menses, 
is probably a sensitization phenomenon. In our study of reported cases, we have 
found no mention of such a sequel to progesterone therapy. 

51 East 90th Street 

981 Fox Street 


Guggisberg, H.: Significance and Prevention of Congenital Struma, Arch, 
f. Gynak. 167: 622, 1938. 

The pathology of congenital struma is described at length and its relationship 
to maternal hypothyroidism and endemic goiter is discussed. In 1925, 53 per cent 
of babies bom at the Bern Frauenklinik showed evidences of struma. The adminis- 
tration of iodine to the pregnant women throughout pregnancy during 1937 resulted 
in a reduction to 30 per cent. This reduction in congenital goiter depends solely 
upon iodine administration and is not related to maternal health. The author be- 
lieves that endemic goiter could finally be eradicated and cretinism reduced to a 
minimum if iodine administration is continued not only throughout intrauterine life 
but also during childhood and maturity in order that a second generation may thus 
be produced under iodine therapy. 

Ealph a. Eeis. 
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Table I. Gross Morbidity in Percentage 



PER GENT 

OF CASES 

afebrile 
98.6°-99° f. 

FIRST FEBRILE 

99.2°-100.2‘‘ F. 

second FEBRILE 
100.4° F. 

All cases 

100.0 

72.9 

22.6 

4 

Private cases 

95.4 

73.0 

22.5 

4 5 

Service cases 

4.6 

71.7 

23.9 

44 

Deliveries per va- 

93.9 

75.6 ■ 

21.6 

2.8 

ginam 


■ 




Table II. Morbidity Percentage According to Method of Delivery 


method of 

DELIVERY 

PER CENT OF 

CASES 

AFEBRILE 

98.6°-99° F. 

FIRST FEBRILE 

99.2°-100.2° F. 

SECOND FEBRILE 
100.4° F.- 

Spontaneous 


82.0 

17.2 


Version and ex- 

12.4 

74.2 

23.4 

2.4 

traction 

Breech extraction 

4.0 


15.0 

2.5 

Low forceps 

48.2 


23.2 

3.3 

Midforceps 

4.2 


31.0 

7.1 

High forceps 

0.1 


— 


Cesarean sections 

6.1 

31.1 

37.8 

31.1 

High classical 

4.6 

32.6 

32.6 

34.8 

Low classical 

0.5 

80.0 

— 


Cervical 

0.7 

42.9 

42.9 

14.2 

Porro 

0.3 

33.3 

33.3 

33.3 


Table III shows the morbidity in terms of the kind of examination done, and 
also when vaginal instillations were employed. As stated above, there are too few 
of other than vaginal examinations for a just comparison. 

Table III. Morbidity Percentage for Methods of Examination 



PER CENT OF 
CASES 

AFEBRILE 
98.6°-99° F. 


BiittiaMi 

Vaginal examina- 
tions only 

87.8 

73.6 

1 

21.9 

1 

4.5 

Kectal examina- 
tions only 

2.5 

72.0 

24.0 

4.0 

Both vaginal and 
rectal examina- 
tions 

2.7 

81.5 

18.5 


Vaginal instilla- 
tions employed 

7.0 

64.3 

30.0 

5.7 


The average number of vaginal examinations per patient was 1.4. This is a very 
conservative estimate, for unfortunately many examinations are done whicli are 
not recorded on the chart, and some doctors examine their patients in the oiBce be- 
fore sending them to the hospital. We have not been able to demonstrate any direct 
correlation between the number of examinations done and the morbidity. However, 
when cesarean sections are excluded, it is seen by the figures in parentheses that tie 
morbidity following none, one, and two vaginal examinations is about the same, an 
then the morbidity rate begins to rise, especially with an increase in the number o 
examinations above five. 

Most patients remain ten to twelve days in the hospital following deliverj’, whether 
by normal or cesarean route. Only 16 of the 1,000 patients in this series remaine 
fourteen days or longer post partum. Half of these were afebrile. Of the 4 
ing seventeen days or more, one had pyelitis, one was operated upon on the eig i 
day post partum for an ovarian cyst, with a resulting morbidity for two ays, o 
was an afebrile cardiac, and the last had a third degree laceration and was in 
first febrile zone for four days only. 
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TECHNIQUE 

Our routine on the maternity floor of the Millard Fillmore Hospital, a general 
hospital of 261 beds, where in 1940 there were 1,844 deliveries with 155 different 
operators, is the following: 'When the labor patient is admitted, she is immediately 
put to bed and the vulva is shaved, using only enough green soap and water to 
form a lather, thus minimizing the possibility of infected material entering the 
vagina. This is our only preparation before the patient is taken to the delivery 
room. When a vaginal examination is to be done, the obstetrician puts on a sterile 
glove, separates the labia with the fingers of the other hand, and then, using liquid 
green soap as a lubricant, gently inserts two fingers and makes his diagnosis. A 
sterile pad is then put over the vulva. Wlien the patient is ready, she is taken to 
the delivery room where a nurse gently scrubs the vulva and surrounding area with 
green soap followed by sterile water, six perineal pads being used for this purpose. 
A sponge is then put over the rectum, the physician catheterizes the patient and, 
using green soap freely as a lubricant, confirms the position and proefeds with the 
delivery. We consider the free use of liquid green soap b}’ the operator as very 
important. We have had no known aspirational green soap pneumonias, although 
Titus warns of this possibility. 

However, the proof of the effectiveness of any method is in the results. When 
we talk about rectal or vaginal examinations during labor being “safer,” we mean 
that they are followed by lower maternal mortality and less morbidity. In accord 
with Ziegler ’s3 classification of morbidity, we have separated our cases into three 
groups : 

Afebrile: Ho temperature over 99“ F. 

Zone 1: 99.2° to 100.2“ F. in any two consecutive twenty-four-hour periods, 

excluding the first twenty-four hours following delivery. 

Zone 2: 100.4“ P. and over in any two consecutive twenty-four-hour periods, 
excluding the first twenty-four hours following delivery. 

Temperatures are taken every four hours for the first five days following de- 
livery per vaginam, for the first seven days following section, and then twice a day 
thereafter, unless there is an elevation. 

RESULT.? 

For the purpose of this study the last 1,000 consecutive deliveries 
were analyzed, beginning Sept. 3, 1940, and ending March 13, 1941. 
Since this period takes in late summer, fall, and winter, and a period 
during which there was a mild influenza epidemic in Buffalo, we con- 
sider it a fair criterion of our methods. Only patients five and one-half 
months pregnant or over are accepted on the maternity floor. Of course, 
with so many operators, there are a few who employ vaginal instillations 
and an occasional operator who does rectal examinations. Their re- 
sults, though listed separately in the tables, are too few in number to 
justify comparison. 

In this series of 1,000 consecutive cases there was no maternal death. 
Tlie gross fetal mortality ivas 4.7 per cent and the corrected mortality 
2.7 per cent. Service cases accounted for 4.6 per cent of the series. 

In Table I is shown the gross morbidity, which was 4.5 per cent in tlie second 
febrile zone. It is significant that 19 of these 45 febrile cases were cesarean sec- 
tions, so that the gi-oss morbidity for deliveries per vaginam was only 2.8 per cent. 

In Table II the series is analyzed according to the various methods of delivery, 
with their respective morbidities. Multiple pregnancies, of wliich there were 9, 
have been classified as the most difficult procedure employed for the delivery of 
either infant. Only 25 per cent of the cases were spontaneous deliveries. It is 
significant that the morbidity increases with the degree of operative interference, 
except in the case of versions which arc performed almost entirely by a selected 
group of operators. 



PROLAPSE OP THE PLACENTA 

Report of Two Cases With Delivery of Live Babies 

Alfred J . Kodak, M.S., M.D., Philip J. Stein, ]\I.S., M.D , and 
August P. Daro, M.D., Chicago, III. 

(From the Department of Obstetrics, Coolc County Hospital; and Department of 
Obstetrics and Gynecology, University of Illinois, College of Medicine) 

P EOLAPSE of the placenta is an infrequent complication of labor that jarely is 
reported. In the past twenty years, it has been presented in the medical literature 
only eight times. The last report in the English language was published by Euckeri 
in 1926. The incidence of this complication has been variously reported by different 
authors. It is reported to range from one case in 7,000 (Miinchmayer^) to one case 
in 45,999 (GenterS). Sir James Y. Simpson,* in his memoirs, collected 141 cases, 56 
being on record and the remainder from notes furnished by colleagues. Centers 
reported 29 cases from the literature during the period of 1852 and 1913. Burczaks 
in the latest and most complete discussion of this complication gathered 46 cases 
from the literature and drew certain conclusions from their analysis. We have 
observed the following two cases during tlie past three years. 

Case 1. — M. D., white, aged 36 years, gravida viii, para vii, was admitted to the 
Michael Eeese Hospital Prenatal Clinic on April 12, 1937. Her last menstrual period 
was July 20, 1936 and she was expected to be due on April 27, 1937. Her pelvis 
was considered to be adequate, and her blood pressure was normal. The position 
of the baby was E.O.T. and the fetal head was floating. She was seen one week 
later at the clinic without any abnormal findings. On April 27, 1937, at 2:10 a.m., 
she was admitted to the hospital (service of Dr. Julius E. Lackner) in good condi- 
tion. Her pains were weak and she had a slight ''bloody show.” This "show” 
soon became more prominent and at 8 :40 A.M., the bleeding was bright red and large 
in amount according to the nurse's record. Her condition was very good. The 
blood count was 3,750,000 red count and 70-80 per cent hemoglobin (TaUqvist). At 
10:30 A.M., a vaginal e.xamination was performed with all preparedness available 
to cope with any bleeding that might ensue from the manipulation. A placenta 
previa lateralis over the posterior cervical lip was felt. Bleeding followed this 
examination and an 8 cm. intraovular bag was immediately inserted. A one-pound 
traction weight was added. The patient's condition was still very good. Donors were 
called and three ivere found compatible. At 1:01 p.m., or two and one-half hours 
after its insertion, the bag was expelled spontaneously. It was followed by a 
moderate amount of bright red vaginal bleeding. The patient was set up immediately 
and a vaginal examination showed the cervix to be 7 cm. dilated. A Braxton Hicks’ 
version w'as begun at 1 :25 p.m. (by A. J. K.) and the foot was brought down in 
two minutes. The placenta wms expelled spontaneously as the foot was brought 
out. The baby was pennitted to come through the cervix with gentle traction and 
with no intention to do an immediate extraction. 'When the head was button-holed 
by the cervix there was no further traction applied to the baby. The latter was not 
expected to survive. The face had passed the cervix which was firmly around the 
crown of the head. The perineum was retracted by the hand to allow air to reach 
the baby's mouth. The head gradually passed the cervix, aided by pressure of the 
assistant's hand above the symphysis. The baby, moderately asphyxiated, weiglung 
3,250 Gm. (7 pounds 2% ounces), was bom nine minutes after the delivery of the 
placenta. The uterus was immediately packed tightly. Ten minutes later the patient 
went into profound shock. She was given a transfusion without any delay because 
the donors had been kept available in the corridor outside the delivery room. S e 
given 550 c.c. of whole blood and 1,000 c.c. of 5 per cent glucose. The rea 
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Table IV. Relation of Nuiiber of Examinations to Morbidity 


NUMBER OF 

VAGINAL 

EXAMINA- 

TIONS 

NUMBER OF 
OASES 

% AFEBRILE 
98.6‘’-99° F. 

% 1st febrile 
99.2° -100.2° F. 

% 2nd febrile 
100.4° F.- 

0 

283 (239)* 


22.6 (20.1)* 

7.4 (2.9)* 

1 

341 (337)* 

75.4 (76.2)* 

21.7 (21.4)* 

2.9 (2.4)* 

2 

190 (187)* 

77.9 (78,1)* 

19.5 (19.8)* 

2.6 (2.1)* 

3-5 

150 (146)* 

49.3 (49.4)* 

46.7 (46.5)* 


Over 5 

11 (9)* 

63.6 (66.7)* 

18.2 (22.2)* 

18.2 (11.1)* 


♦Excluding cesarean sections. 


SUMMARY 

We are reporting a series of 1,000 consecutive cases delivered on the 
maternity floor of a general hospital. There were no maternal deaths 
and the corrected fetal mortality rate ivas 2.7 per cent. Seventy-flve 
per cent of the deliveries were operative. Vaginal examinations alone 
or vaginal and rectal examinations were done in 97.5 per cent of the 
cases. Vaginal instillations were employed in 7 per cent. The gross 
morbidity for all deliveries was 4.5 per cent for the second febrile zone, 
and 22.6 per cent for the first febrile zone. Excluding sections, the 
respective morbidities were 2.8 per cent and 21.6 per cent. Following 
delivery, 1.6 per cent of the patients remained fourteen days or over 
in the hospital and half of these were afebrile. 

CONCLUSIONS 

1. Vaginal examinations during labor, when done carefully and not 
too often, are safe, and we believe the procedure of choice. 

2. Vaginal instillations at intervals during labor and following exam- 
inations are not essential to safe obstetrics and impress us as tending 
toward “meddlesome interference.” 

REFERENCES 

(1) Hayes, H. TF.: Am. J. Obst. & Gynec. 10: 61, 1925. (2) Idem: Ibid. 17: 
645, 1929. (3) Ziegler, C. E., a7id Av^stin, JB. E.: Pennsylvania M. J. 43: 1452, 

1940. 


Bleyer, A.: Role of Advancing Maternal Age in Causing Achondroplasia, Am. J. 

Dis. Child. 58: 994, 1939. 

In an attempt to determine the effect of maternal age as cause of achondroplasia, 
Bleyer found only 47 cases in a review of the literature in which the age was men- 
tioned or could be obtained from the author. Sending letters to heads of pediatric 
and orthopedic departments of many schools and hospitals in this country and 
Canada, he obtained data on 256 additional cases. As with mongolism, the influence 
of maternal age in cases of achondroplasia appears to start at or soon after the begin- 
ning of the reproductive period and increases steadily to its end. Therefore, it 
seems that the risk of bearing a child with either of these anomalies increases, if 
only by a little, with the passing of each menstruation. “Advancing’’ rather than 
“advanced” maternal age is the term to be preferred in designating this factor. 
Whether in these situations maternal age is in itself a cause of the defects or 
whether it is coincidental with another factor, as yet undetermined, is of course 
unknoum. 


J. P. Gp.ef.nhiu.. 











332 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Tlie pathogenesis of this accident of labor depends upon the site of implantation 
of the placenta and upon the existence of one or more of various mechanical factors. 
When the placenta is placed over or near the dilating cervical os, it is logical that de- 
tachment may occur as tlie. cervix dilates. If the head remains high, prolapse of the 
placenta is more likely. When, however, the site of nidation is higher in the uterine 
segment or the placenta is normally implanted, some other factor or combination of 
factors must come into play. deVink® postulates that there is a deficiency of the 
trophoblast and the decidua which allows for beginning separation. This author also 
considers other possible factors may be endometritis of the decidua with degeneration 
of the placental site, toxemias of pregnancy with infarctions of the placenta and pos- 
sibly some hormonal upset. Other things which have been considered are heart disease, 
tuberculosis, syphilis, and severe nutritional diseases. At any rate toward the end of 
pregnancy, something happens which causes a tear in the spongy layer of the decidua. 
After this happens, some traumatic or mechanical factor takes place to complete the 
picture. This factor is usually something that will cause a change of the intrauterine 
pressure or uterine volume so as to allow separation of the contracting uterus from the 
noncontracting placenta. Such things may be : delivery of the first baby in multiple 
pregnancies (Barreletio and Case 2 reported herein), sudden rupture of the mem- 
branes in hydramnios short umbilical cord, trauma to the abdomen, or intrauterine 
manipulation. A final factor which allows prolapse to occur is failure of a present- 
ing part to adapt itself to the cervix so that the os is not blocked. Thus transverse 
presentation, a narrow pelvis with a high riding fetal head or certain monstrosities 
favor such a phenomenon (Larischu and Mikldsia). 

Surprisingly, the clinical picture is much less acute than in abruptio placentae. 
Unless prolapse of the placenta occurs as a complication of placenta previa/ bleeding 
during pregnancy is rare. Usually the patient is a multipara and has a normal course 
during pregnancy. The placenta loosens during labor without notice. The bleeding 
is frequently minimal or it may be entirely absent. Occasionally some severe bleeding 
may occur, and rarely does collapse ensue. In 40 of the cases reported by Burozak,® 
12 patients had no bleeding, 15 had slight bleeding, and in only 13 was the bleeding 


severe after rupture of tlie membranes. Simpson^ emphasized the fact that liemor- 
rhage ceased when the placenta was entirely detached and even advocated the 
artificial extraction of the placenta in certain cases of placenta previa. This lack 
of bleeding has been explained by deVink^ as due to deficiency of formation of 
decidua, Wlien some mechanical factor ensues causing easy separation of tlie 
placenta, the bleeding is minimal because the spongiosa is degenerated and its blood 
vessels are closed. The uterus contracting after separation of the placenta also aids 
in effectively controlling the hemorrhage. Later, there may be danger of uterine 
atony with associated hemorrhage. The location of the placenta is sometimes diffi- 
cult to determine. In order to decide whether the placenta was originally in a normal 
location, Larisch postulated the following rules: (1) no placenta felt on vaginal 
examination, (2) no bleeding before labor was well advanced, (3) free blood above 
the child, (4) the opening in the membranes some distance from the placenta, and 
(5) no trauma to the placenta. These requisites are complied with in our Case 2 


reported herein. 

The prognosis for the child is bad. In Burczak's® 46 cases, there were offij 5 
live births. Delivery must follow very soon after prolapse of the placenta. This, 
of course, depends on the promptness of action of the operator and on the < 5 |Jatetion 
of the cervix. If at the time of the unexpected occurrence of this accident, 
mother and the accoucheur are prepared for an immediate delivery, a live child is 
more likely to be obtained. This fortunate coincidence accounts for the delivery or 
live babies in our cases. The danger to the mother lies in atony of the uterusjnxn 
hemorrhage when the placenta is separated or expelled. Considering the S 
mortality of certain of the etiologic factors, such as placenta previa, or awa 
placentae, that of prolapse of the placenta is not high 

of prolapse range from 1 death out of 15 to 10 out of 46 (Burczaks). There is also 
danger of infection along the umbilical cord to the placental site. 
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count at this time was 1,800,000 and the hemoglobin 50-G0 per cent. Two days 
later a second transfusion was given to the patient and she gradually improved. 
Both motlier and babj' left the ho.spital thirteen days later. 

Case 2. — W. H., a 23-year-old colored female, para Hi, gravida iv, had her last 
menstrual period on Dec. 24, 1938, and she was calculated to be at term on Oct. 
1, 1939. Her previous pregnancies had terminated uneventfully with a normal puer- 
perium each time. Her children weighed from 0^/2 to 7 pounds at birth. Her 
prenatal course was normal although she did not present herself at the clinic until 
tho seventh month. Her blood pressure and urine were normal, the Kahn test was 
negative, and the va^nal smear showed no gonococci. There was no history of 
bleeding at any time. 

On Aug. 25, 1939, at 1:50 A.M., she was admitted to the Obstetrical Ward 
of the Cook County Hospital (Service of Dr. Daro), having been in active labor 
for one hour and fifty minutes. The cervix was completely dilated on admission to 
the ward; the membranes were intact; the station of the head was plus two and the 
fetal heart tones were 132. The abdomen appeared large for the stage of gestation. 
She was immediately prepared and draped for delivery. 

Five minutes after admission, the membranes ruptured spontaneously, the fetal 
head followed and was delivered within the next few pains. The delivery was com- 
plete at 2:00 A.it. The cord was cut and clamped. The mass remained in the 
abdomen with its ovoid in the transverse. Fetal heart tones were noted, thereby 
establishing a diagnosis of twins. A vaginal examination was made by one of us 
(P. J. S.) to determine position and presentation but only a rapidly prolapsing bag 
of waters was felt. This followed the hand out of the vagina and ruptured spon- 
taneouslj' at 2:11 a.m. The hand was reinserted only to find a soft rapidly 
prolapsing mass of tissue. As the examiner’s hand was again withdrawn a mass 
fell out of the vagina which proved to be the fused double placenta. The second 
cord was double clamped and cut. Internal examination revealed the position to be 
left scapula anterior. The operator grasped the lower foot and completed a version 
and extraction with moderate ease. Blood clots approximating 50 c.c. were expelled 
immediately after the baby. The latter was easily revived with a tracheal catheter 
and warm baths. The first twin was a male infant weighing four pounds five ounces ; 
the second was a female weighing four pounds two ounces. Aside from small hard 
old white infarcts up to 2 mm. in diameter on the maternal surface, the placenta was 
normal. The shortest distance from the edge of the placenta to the site of rupture 
of the membranes was 15 cm. A double amnion and chorion were present. 

DISCUSSION 

This condition virtually represents a reversal in the order of the second and 
third stages of labor, the placenta being expelled before the fetus. The exact 
etiology of this condition is unknown. It almost always occurs in multipara. It fre- 
quently occurs in premature labors. Burezak^ in 4G cases found the following rela- 
tionsliip to term deliveries; 16 were full term, 10 occurred in the ninth lunar month, 
12 were earlier than this, while in eight instances the period of uterogestation was 
not determined. The same author states that the etiologic factors of prolapse of tho 
placenta are the same as those for ablatio placentae. Thus it may be related to the 
toxemias of pregnancj' and In^pertensive vascular disease. This was cwdent in the 
case report of Mulder^ whose patient was nephritic with high blood pressure, and she 
also had a narrow pelvis and a highly placed fetal head. She developed an ablatio 
placentae with later prolapse of the placenta. This combination is also related to 
placenta previa which was present in Case 1 of our serie.s and was reported also by 
Kadler." Munchmayer,® however, states that placenta previa should not be listed 
among the causes of prolapse of the placenta, because, she maintains, there must be a 
normal implantation to start with. Ruckeri and deVinka disagree with this. Multiple 
pregnancy, transverse presentation, hydnimnios. and narrow pelves are also very 
important etiologic factors. Prolapse also occurs during attempts at version, espe- 
cially with an associated placenta previa. (Nadler and our Case 1.) 
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pregnant woman. These were mild affairs. ... It lias been a constant surprise to 
us to see evidence of activity fail to appear.s” 

As the reports of similar experiences are so few, it seems desirable to report 
the following case. ^ 

CASE REPORT 


E. D., a white, American, 29-year-old, married, para 0, gravida i, was admitted 
to Kings County Hospital on the service of Dr. Charles A. Gordon on May 7, 1940 
from the cardiac obstetric clinic. The patient suffered from an original attack of' 
rheumatic fever at the age of 4 years, with one recurrence at the age of 14. Acute 
osteomyelitis of the left leg occurred at 22 years of age but left no sequelae. The 
ante-partum course had been uneventful except for a brief episode of acute bronchitis 
for which she had been hospitalized and which cleared rapidly on bed rest alone. 
Admission had been advised as all cardiac patients are routinely hospitalized for rest 
at least two weeks prior to their expected date of confinement. The last menstrual 
period was Aug. 23, 1939, and the calculated date of confinement May 30, 1940. 

Physical examination of the patient on admission revealed a young, well-developed 
woman who did not appear ill. The temperature was 99.2° F., the pulse 108, the 
respirations 24, and the blood pressure 124/94. Regular sinus rhythm was present. 
The heart was enlarged beyond the mid-clavicular line, the apex impulse being in 
the sixth interspace. Presystolic and systolic murmurs were heard at the apex. 
The second sound at the pulmonic area was accentuated. The lungs were clear. 
Obstetric examination revealed a normal pregnancy at term. She was not in labor. 
haboratory data: The urine was negative. The blood count was 3.4 million red 
cells, 7,200 leucocytes with 76 per cent polymorphonuclear leucocytes and 64 per cent 
hemoglobin. 


On the day following admission, the temperature, pulse and respiratory rate 
returned to normal and remained so until May 12 (six days after admission), during 
which time she had no symptoms. On this date, the temperature began to rise, 
reaching 99.2° F., accompanied by an increase in the pulse rate to 90. This continued 
the following day and was associated with a mild gastrointestinal upset, manifested 
by nausea, vomiting, and anorexia. At this time, the urine contained acetone but no 
diacetic acid. Vomiting ceased twenty-four hours later and the acetone disappeared 
from the urine. The status remained unchanged until May 15, when for the first 
time, she complained of pain in the left sacroiliac, shoulder and elbow joints. No 
redness or swelling was apparent, but these articulations were tender to palpation. 
The temperature at this time ranged between 100.6° and 101.8° P. with a pulse rate 
of 96 to 106. The blood count was 4.37 million red blood cells, 12,300 white blood 


cells with 79 per cent polymorphonuclear leucocytes and the hemoglobin 67 per cent. 
The sedimentation rate was 24 mm. in thirty-five minutes. An electrocardio^am 
revealed sinus tachycardia. Sodium salicylate with sodium bicarbonate was adminis- 
tered in doses of gr, xx three times daily but failed to alleviate the symptoms or to 
affect the temperature and pulse rate. The dosage was, therefore, increased to gr. 
XXX, t.i.d., also without effect, while further increase in dosage caused salicylism. On 
May 17, a musical, systolic, gruntlike murmur was heard at the fourth interspace, 
just to the left of the sternum. Next day, the pain' in the joints had decreased 
considerabl}’’ but the left wrist became involved and was excruciatingly painful. At 
this time the blood count was 3.12 million red cells, 10,000 white cells ■with 80 per 
cent polymorphonuclear leucocytes and the hemoglobin 64 per cent. An electro 
cardiogram showed only sinus tachycardia. The temperature on this day decline 
to 98.8° F. but the pulse rate remained at its previous level. 'Within the next twelve 
hours, the original joint manifestations gradually but completely disappeared. 

At 3:15 A.M. on May 19, labor started and a six-pound two-ounce, living female 
infant was delivered at 7 :45 a.si. by prophylactic outlet forceps under 
anesthesia. Following delivery the temperature ranged between 99° and 101 J- 
for six days, returning to normal on May 25 and remained unchanged unti 
charge. During this period, the pulse ranged between 90 and 124. Salicjla es ivere 
continued in doses of gr. xx four times dail 3 ' until May 28. Repeated se imen * 
rates during this interval consistently showed a fall of 24 mm. in fifteen to wen 
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SUMSIARY 

1. Two cases of prolapse of the placenta with delivery of live iDabies are presented 
and the literature is discussed. 

2. This complication most frequently occurs in multiparae and in premature 
labors. It is associated with placenta previa, ablatio placentae and toxemias of 
pregnancy. 

3. Prolapse of the placenta is favored by the following factors: The first, 
initiating separation ; then, some mechanical factor causing a sudden change in 
intrauterine pressure, and last, an uncovered cervical os permitting free extrusion 
of the placenta. Clinical examples of these factors were enumerated. 

4. The symptomatology is frequentlj- benign. Hemorrhage, fortunately, is not 
marked. In typical cases, the placenta has a normal implantation. However, placenta 
previa may be complicated by this phenomenon. 

o. The prognosis for the infant is extremely unfavorable, while for the mother, 
the outlook is surprisingly better. 

6. If feasible, immediate delivery from below, usually by version and extraction, 
is the treatment of choice. 
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ACUTE RHEUIMATIC FEVER COMPLICATINC4 
ADVANCED PREGNANCY 

A. Gerson Hollander, M.D., and Joseph W. Goldsmith, Jr., jNI.D., 

Brooklyn, N. Y. 

(From the Departments of Medicine and Obstetrics and Gynecology, Long 
Island College Division, Kings County Hospital) 

A cute rheumatic fever complicating advanced pregnancy is of such rare occur- 
rence as to warrant individual case reports. 

Bramwell and Longson,i in a review of their experience with 350 obstetric cardiacs, 
state, “We have not yet met with any case of acute articular rheumatism or of acute 
rheumatic carditis during pregnancy.” Similar observations have been made by 
MacKcnzie^ and by Jensen.s 

Schaefrcr,-< in 1886, reported a case of a 35-year-old gravida v who developed acute 
rheumatic polyarthritis four days before the onset of labor. She was treated with 
salicylates and immobilization, and was delivered normally of an apparently healthy 
baby. HofTernan^ described a 25-year-oId primipara who, during the eighth month 
of pregnancy, developed acute rheumatic fever. Despite the liberal use of salicylates, 
the condition grew worse and after three weeks of conservative treatment, labor was 
induced and delivery efTccted. “The remarkable feature of the case was the rapid 
response to antirheuniatic treatment when the uterus was emptied.^’” Hamilton, 
summating his experience of 850 cardiac obstetric patients, states that “in only 
seven instances have we been tempted to diagnose active rheumatic disease in a 



LITHOPEDION ASSOCIATED WITH NORMAL TERM 
PREGNANCY AND SUBSEQUENT RUPTURED 
TUBAL PREGNANCY 

Max D. Mayer, M.D., F.A.C.S., and George J. Berson, M.D., FA.C.S. 

New York, N. Y. 

(From the Gynecological Service of Sydenham Hospital) 

T his ease is reported, not only because of its rarity, but also because of its 
clinical interest. 

C. L., a British West Indian colored female, aged 30 years, was brought by 
ambulance to the Sydenham Hospital on July 12, 1940. She complained of severe 
abdominal pain and vaginal bleeding. 

On Jan. 26, 1940, iive and one-half months before, the patient had given birth to 
a full-term, normal baby. The labor was unattended, and the post-partum course was 
uneventful. One month after delivery, she resumed coitus. 

On May 19, 1940, four months after delivery, she experienced vaginal bleeding, 
which she interpreted as her first post-partum period. In June, 1940, there was 
scant bleeding, with clots, of two days’ duration. On July 9, 1940, three days 
before her admission to the hospital, intermittent spotting of blood occurred. On 
July 11, twenty-seven hours before admission, the patient had a sudden non- 
radiating, lancinating pain in the right lower quadrant. This was followed by 
progressive abdominal enlargement. There was no fainting. 

Examination following admission to the hospital revealed a well-developed, well- 
nourished negress, 30 years of age, who appeared acutely ill. The pulse was regu- 
lar, of fair quality, with a rate of 112; the systolic blood pressure was 130 and 
the diastolic 92. The temperature was 99.6° F.; the respirations 24. She was ap- 
prehensive. The conjunctivas and nail beds showed marked pallor. The tongue 
was dry and furred. 

The abdomen was distended, tender throughout, and rigid. There was marked 
rebound tenderness. Shifting dullness was elicited. 

Gynecologic examination showed a parous introitus. The cervix was soft, not 
patulous, and tender on motion in all directions. The uterus could not definitely 
be mapped out because of the distention and rigidity. A tender mass bulged into 
the left half of the posterior fornix. 

Blood examination showed 54 per cent hemoglobin, a white count of 12,600, and a 
sedimentation rate of 14. Wassermann and Kahn tests were negative. Urinalysis 
showed faint traces of albumin and sugar; urobilinogen was 2-plus; there were 
hyaline casts and a few white and red blood cells. 

A diagnosis of left ruptured ectopic pregnancy was made, and the patient was 
prepared for immediate operation. 

Upon opening the abdomen, a large quantity of blood, with fresh and old clots, 
was found. There was a large, hard mass wrapped in omentum and loosely ad 
herent to the cecum. This had the appearance of a calcified parasitic fibroid. When 
the omentum was freed, it became evident that we were dealing with a arge 
lithopedion. The right ovary was enlarged by the presence of a corpus luteum o 
pregnancy, 3 cm. in diameter. The right tube was congested, but 
parently normal. The uterus was the size of a six weeks’ gravidity, soft and bm . 
The left tube was represented by a fist-sized sac, through the posterior 
angle of which there projected a 12 cm. sized fetus. The head was sti con 
within the sac. There was no evidence of a placenta in the abdominal cavity. 

A left salpingo-oophorectomy was performed, the lithopedion dissected from J s 
envelop, and the abdomen closed. The postoperative course was uneventtui. 
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minutes, but on June 1, it increased to ISO minutes. The involvement of the left 
wrist disappeared within fortj’-eight hours of delivery. The murmur heard on 
May 17 likewise disappeared within three days after parturition. On June 1, the 
urine was negative, and the blood count was 3.2C million red cells, 11,100 white 
cells with 66 per cent polymorphonuclear leucocytes and the hemoglobin 78 per cent. 
Repeated blood cultures show'ed no growth. Thereafter the post-partum course was 
entirely uneventful, and she was discharged on June 13, twenty-five days post partum. 

Since discharge she has been attending the cardiac clinic regularly and has ex- 
perienced no diminution of cardiac reserve. The physical findings were similar to 
those reported on the first visit to the cardiac clinic. 

Both immediately post partum and during its entire hospital stay, the baby showed 
no evidence of rlieumatic fever or rheumatic carditis. 

DISCUSSION 

The reason advanced for the rarity of this complication of pregnancy is that, 
statistically, rheumatic fever is a disease of childhood and adolescence rather than 
of maturity. Hence, recurrences are less likelj' to take place. Hamiltonc points out 
that the average age at the time of the first attack of rheumatic fever is 13% years, 
whereas the average age of pregnant cardiac patients is 27 to 28 years. This is in 
accord with our own experience. 

The occurrence of rheumatic fever in a primipara with mitral stenosi.s at term 
posed two interesting problems; its effect on the mother and baby and its effect on 
the management of labor. There is considerable divergence of opinion as to the 
effect of infection on prognosis in cardiac obstetric patients. Some feel that infection 
is more likely to be the final insult to a failing heart, while others state that it is the 
prime factor in severe failure and death. The patient described above was treated 
for rheumatic fever in the usual manner and labor was allowed to proceed in a normal 
fashion. After delivery, prolonged bed rest was given and resumption of actimty was 
permitted only when all signs of infection had subsided, and the general physical 
condition warranted it. 

In Schaeffer’s patient, 4 as reported above, the baby developed polyarticular 
arthritis associated with fever, three days after birth and ran a stormy course for the 
next six weeks. He felt that this was due to intrauterine infection, though it seems 
possible that it might have contracted the disease from the mother postnatally. The 
other authors made no note of rheumatic infection in the child, and the baby in our 
case has remained healthy. 
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MASSIVE CONDYLOMATA ACUMINATA OP THE VULVA 
COMPLICATING LABOE 

Frederick W. Benschine, Jr., M.D., Brooklyn, N. Y. 

{Fro7n the Department of Obstetrics and Gynecology, Long Island College of 
Medicine Division, Kings County Hospital) 

l\/r condyloTuata, acmninata of tlio vulva complicating lal>or liave rarely 
I VI been reported. This unusual association was seen recently in two instances 
and is being reported because of the unexpected favorable response of the vulval 
tissues during the second stage of labor. Search through the literature has revealed 
only three such cases.i-3 

Striking similarity in the clinical picture can be noted in these three eases. In 
each, the lesions were massive; grew, rapidly during pregnancy and were widety 
distributed about the vulval tissues. All three patients were at term. One patient, 
allowed to deliver spontaneously, died of sepsis. Two were delivered by cesarean 
section, but in only one was the presence of. the condjdomas the indication for 
surgerj'. 

In the one instance of spontaneous delivery,^ an attempt was made to. deliver 
the patient by forceps. Due to the diflSculty encountered in applying the forceps, 
this method was abandoned, and the patient was finally allowed to deliver spon- 
taneously. No episiotomy was performed and there were no lacerations. On the 
third day post partum, tlie patient developed a chill, and fever of 103° F. .On the 
fifth day she died of acute peritonitis and generalized sepsis. 

One patienti was delivered by cesarean section because of the presence of the 
vulval lesion. This patient ran a febrile course for forty-seven days following 
delivery, but eventually recovered. The condylomata acuminata were later excised. 

The second patient^ who had a cesarean section was delivered abdominally 
because of four previous sections and cephalopelvic disproportion. Here, the lesion 
was excised one month prior to delivery, and at tlie time of delivery the vulva was 
well healed. The post-partum course was uneventful. 


CASE REPORTS 

Case 1. — ^E. C., a IG-year-old, colored nullipara, was admitted to the service of 
Dr. Charles A. Gordon on Dec. 9, 1939. Her last menstrual period was Hay 15, 
1939. Four months prior to admission the patient noted a “red rash” over the 
entire vulva, which itched almost continuously, and was associated with a thick 
yellow vaginal discharge. The roughened area increased in size, and rapidly, as- 
sumed the character of a dense warty growth. In November, 1939, she attended 
an obstetric clinic where she was given expectant and palliative treatment, but 
because of the rapidity of the growth she was later admitted to the hospital. 

The Wassermann and gonococcal complement fixation tests were negativ'e, al- 
though her husband was said to have had ‘ ‘ trouble with liis blood, ’ ’ and had re- 
ceived intermittent treatment. Dark-field examination of the lesion was reported 
as ‘ ‘ Spirochaeta resembling pallida. ’ ’ A biopsy taken Nov. 2, 1939, showed dys- 
keratosis and hj'perkeratosis. Three days after admission, the patient was trans 
ferred to another hospital for contagious diseases where she remained until Dee. 8, 
1939, wdien she signed her release. Smears for gonococci were negative as was 
the Wassermann test. The lesion was diagnosed as cond 3 domata acuminata. m 
following daj", the patient noted an escape of fluid from the vagina and applied 
for admission to the Kings County Hospital. ^ 

Examination of the abdomen revealed a seven and one-half months preg- 
nancj*. The position was L.O.A. and the head was floating. The fetal heart was 
normal. The vulva was covered by a dark bronm, profusely distributed, ±ou - 
smelling, warty growth. The clitoris was Iij-pertrophied, bulbous, and m ame 
Condylomas inVolved both labia majora, which were congested and edematous, anu 

338 



MAYER AND BERSON : LITHOPEDION AND PREGNANCY 


337 


The pathologic report was as follows: 

A. A resected tube. Almost the entire tube except for the distal quarter had 
been expanded to form a sac approximately 7 cm. in diameter. At one point the 
sac presented a perforation forming an opening into the lumen 2% cm. in diameter. 
This led into the cavity of an amniotic sac of a placenta firmty adherent to the in- 
side of the dilated tube. Attached to the placenta was an umbilical cord approx- 
imately 15 cm. in length. This remained attached at the other end to a well-formed 
and normal-appearing fetus, measuring approximately 7.5 cm, from crown to rump. 
The head of the fetus lay within the tube, the opening of which (described above) 
was about the neck of the fetus. The remainder of the fetus had passed through 
the perforation of the tube and lay external to the tube. 

B. A fetus measuring approximately 15 cm. from crown to rump, the extremities 
being disposed in a typical folded manner. All the tissues had a hard, woody con- 
sistency. Numerous fibrous and fibrofatty adhesions were attached over the surface 
of the body. No umbilical cord was present. The right auricle was distinguishable. 
The facial features were masked, as if by a veil of tissue incorporated with and 
covering the face. The limbs were somewhat distorted and misshapen. The left 
foot had been amputated at the tarsus; it was present just above the left elbow 
where it was adherent though slightly movable. 

A summary of a careful review of this patient’s entire menstrual history in- 
dicated that her menstruation had commenced at the age of 13, and recurred 
regularly every thirty days with a moderate flow, lasting four days, without pain. 
Her initial sexual contact had been at the age of 26 (four years before) and the 
next menstrual period was three days late. With the exception of the amenor- 
rhea during her one normal gravidity, this was the only delay recalled by the pa- 
tient. There was, then, no period of amenorrhea to correspond with the intra- 
abdominal pregnancy, nor were there any symptoms. 

In this ease, there is a coincidence of a lithopedion and subsequent intrauterine 
pregnancy, and an extrauterine pregnancy subsequent to that, with rupture (and in- 
cidental discovery of the lithopedion). The other tube was completely normal. The 
lithopedion was free in the abdominal cavity, adherent to the omentum. There 
was no trace of placenta. We have here the coincidence of an abdominal calcified 
pregnancy, and intrauterine pregnancy, and extrauterine pregnancy, offering, as far 
as we know, a unique combination. The age of the lithopedion can only be inferred, 
since there are absolutely no symptoms in the history, no period of amenorrhea to 
correspond with a pregnancy. The date of conception of the intrauterine pregnancy 
which anteceded the ruptured ectopic was fourteen months before admission to the 
hospital. It is conceivable on the basis of time and the complete absence of any 
previous period of amenorrhea, that we are dealing with a combined as well as a com- 
pound pregnancy, that is, that the abdominal pregnancy and intrauterine pregnancy 
were simultaneous. This is a difficult thing to prove in the absence of any history 
of pain or untoward incident during the course of the intrauterine pregnancy, and 
in view, perhaps, of the degree of condensation of the lithopedion. 

1192 Park Aventje 

1 West Eighty-First Street 
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Numerous laboratory tests were done and cultures taken. These were all nega- 
tive except for one uterine culture, which revealed streptococcus hemolyticus. 
Wassermann tests on two occasions were negative, as were numerous smears for 
gonococci. 

Case 2. — M. J., an 18-year-old, colored nullipara, was admitted to the service of 
Dr. Charles A. Gordon on Aug. 9, 1940. Her last menstrual period was Dec. 31, 
1939. Three months prior to admission she first noted the presence of “warts” 
about the vulva, which progressively and rapidly increased in size. She experi- 
enced itching of the vulva and burning on urination soon after the growths were 
noted. Labor pains began on August 8, one day before admission. 

Examination of the abdomen revealed a seven and one-half months’ preg- 
nancy. The vertex was presenting, the fetus active, and the fetal heart was normal. 
The labia majora were covered by three large, and other numerous smaller pro- 
truding cauliflower-like growths. Two of the large lesions occupied the lower one- 
half of both labia majora. The largest lesion measured 1% by % by % cm. The 
lesions were pinkish, vegetative, moderately firm, nontender, and the surface showed 
numerous papillae. Several small condylomas were distributed about the anus and 
in the fold between the thigh and labia majora on the right. The large lesion on 
the left extended to, and covered a part of the perineum. 

The Wassermann test was negative. Vagpual smear showed many pus cells and a 
gram-negative diplococcus resembling the gonococcus. A biopsy of the lesion was 
reported as “Condylomata acuminata with subacute and chronic infection.” 

After twenty-two hours of labor the patient was delivered spontaneously of a four- 
pound eleven-ounce, living, male infant. The duration of the second stage wns thirty- 
two minutes, and the third stage ten minutes. During tlie second stage, distention 
of the vulva and perineum progressed normally and appeared to be little affected 
by the lesions. The tissues involved by the growths stretched easily and did not 
lacerate. 

The post-partum course was febrile, fever of 102,2'’ P. occurring on the second 
day post partum, and the highest temperature of 103.4° F. on the eighth and 
ninth days post partum. The temperature was normal on the eleventh day, and 
she was discharged on the twelfth. Sulfanilamide was given between August 11 
and 17 (the dose grains xx every four hours). Her general condition at the time 
of discharge was good. 
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Holland, E. E.: Ophthalmia Neonatoriun, J. Indiana M. A. 33: 236, 1940. 

Fifteen per cent of the inmates of the Indiana State School for the Blind 
have a clear history of ophthalmia neonatorum. The best way to prevent the 
disease is to instill a few drops of fresh 1 per cent solution of silver nitrate in the 
baby’s eyes as soon as possible after delivery. 

If pus appears in a baby’s eyes, a culture and smears should be made. If the 
gonococcus is present, the baby should be hospitalized and if possible placed un er 
the care of a competent ophthalmologist. A baby with ophthalmia neonatoram 
should never be treated at home, because the constant and skilled attention o a 
properly trained nurse is absolutely necessary. 

Sulfanilamide in 2 gr. doses every four hours for three days has been used with 
good success. Foreign protein, given intramuscularly to raise both the body tern 
perature and the antibody titer, may be used with some benefit. 

Tn these cases minutes are precious. A day may mean the difference between 
sight and blindness. 


•I. P. Greekhill. 
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extended from about 1.5 cm. from the anterior fourchette down^rard to the anus, 
which was almost encircled. The lesion was 3 cm. in thickness in its area of 
greatest development. The width of each labia was 2 cm. and the length 15 cm. 
The growths were nontender, friable, and bled easily. The labia minora were not 
involved (Fig. 1). 

Eeetal examination revealed an uneifaced, closed cervix. The vertex presented 
and was not engaged. The rectovaginal septum was somewhat resistant and 
thickened. 

Labor began at 6:15 p.m. Dec. 10, 1939, one day after admission. The duration 
of the first stage was five hours and thirty-five minutes. Vaginal examination at 
this time revealed the posterior wail of the vagina to be coarse, granular, thick- 
ened, and rather inelastic, although it could be depressed somewhat. The cervix was 
fully dilated and the membranes intact. There was moderate resistance to the ad- 
vancing head. No episiotomy was done because of the danger of infection and 
bleeding, which might result from the necrotic and congested tissue. The mem- 
branes began to bulge at 11:50 p.m., and were ruptured artificially. As the present- 
ing part reached the introitus, an effort was made to control the rapidity of its 



Fig. 1. — Case 1. External view of condylomatous masses. 

descent. The head was allowed to stretch the vulval tissues gradually while the 
elasticit 5 ’^ of these structures was observed. It was seen that the stretching of the 
labia and perineum was normal in all respects, and at no time did there appear 
to be any danger of laceration. The lesion appeared to have no significant effect on 
the delivery of the infant. A four-pound ten-ounce female infant was delivered at 
11:58 P.M. The placenta was expelled spontaneously, intact, seven minutes later. 
There was no gross pathology of the placenta noted, bleeding was minimal, and 
there were no lacerations. Duration of labor was five hours and fifty minutes. 

Following delivery, the patient’s temperature fluctuated between 99.4° and 
103.4° F., the highest temperature occurring on the sixth day post partum. The 
patient was put on a course of sulfanilamide, receiving a total dose of 15 Gm. The 
temperature fell to normal on the tenth day where it remained until the patient 
was discharged. 

Following delivery, the growth reduced markedly in size, but the odor and 
necrotic nature persisted. 
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pounds and 3 ounces, was removed and resuscitated with the Drinker respirator and 
B. and J. inhalator. As soon as the baby was removed, the sac whicli had contained 
the baby collapsed. The patient immediately went into shock. Anestliesia wa'! 
stopped. Oxygen was administered along Avith emergency treatment of the shock 
before the operation could proceed. RemoA’al of the baby permitted a more careful 
examination of the abdominal pathology. The uterus was in relatively normal 
position, about three times the normal size, and uncomplicated by adhesions. The 
right tube and ovary Avere normal. Both round ligaments Avere greatly hjfpertrophied 
and found in their normal locations. The gestation .sac aa'us not densely adherent 
to the surrounding intestines. There Avere several fine adhesions betAveen the descend- 
ing colon, sigmoid, and posterior surfaces of the sac. Several fine adhesions Avere 
located betAveen the loops of the small intestines and the posterior surface of the 
sac. All of these adhesions Avere easily separated Avith the fingers and scissors. The 
sac occupied the location of the left ovary. The left ovarian ligament arose from the 
sac and was attached to the body of the uterus. The left tube Avas identified adherent 
to the anterior surface of the sac and intact in its entire length. The left in- 
fundibulopelvic ligament was greatty enlarged by the blood vessels AA-hich carried 
the main blood supply to the fetus. Manj* of these vessels Avere a centimeter 
in diameter. The sac Avas thin, not more than a feAV millimeters in thickness, Avith 
the placenta attached to its posterior, left, inner .surface. Eemoval of the left 
adnexa Avas comparatively simple. 

Postoperatively the patient required immediate treatment of her acute shock. She 
had a morbid course for two AA-eeks. She Avas discliarged on the nineteenth post- 
operatiA’e day in good condition with a living child. 

The pathologist’s report Avas as folloAA’s; “Placental sac: This is a ruptured sac 
AA’hich is about the size of a basketball. The placenta basalis and umbilical cord 
are attached to the inside of the sac. The infundibulopelA-ic ligament and OA'arian 
ligament are attached to the outside. The tube can be demonstrated by inserting a 
hemostat through its lumen. Biopsy from sac and placenta (microscopic examina- 
tion) : One section shoAvs typical chorionic villi and S3‘nc}'tial cells. There are small 
areas of coagulation necrosis. The other t.Avo sections shoAv connectiv-e tissue in Avhich 
there are bundles of smooth muscles, arterioles and venules. No ovarian tissue is 
demonstrable. One of the sections contains a cross-section from the isthmus of the 
oAuduct. The lumen is small. The mucosa is folded and lined Avith simple columnar 
epithelium. The Avail contains the usual smooth muscle fibers. Diagnosis: Extra- 
uterine pregnancy, ovarian. ’ ’ 

The folloAV-up examination on Noa'. 14, 1939, rcA'ealed a normal multiparous peh'is 
except for the absence of the left adnexa and the presence of a small cA'stic mass in 
the cul-de-sac AA’hich Avas not tender and Avas believed to be a resoh’ing hematoma. 

DISCUSSION 

The criteria of ovarian pregnancj'^ as designated b.A' Spiegelberg are: (1) The 
tube on the side of the pregnancy must be intact. (2) The fetal sac must occupy 
the position of the ovary. (3) The pregnant ovary must be connected Avitli the 
uterus hy the uterooA’arian ligament. (4) Definite ovarian tissue must be found 
in the Avail of the sac. This specimen gro.ssly complied Avith these stipulations. Micio 
scopically it was impossible to find ovarian tissue in any of tlie several 
examined. This case bears out the statement of Norris and Mitchell - 
highly’ probable cases are at term, AA'hich is interesting in illustrating the greater is 
tensibility of the ovary over the tube. . . . The great groAvth of tlie 
the relations and obliterates normal tissue to such an extent that the fulfi men o 
all of Spiegelberg ’s criteria is quite difficult.” The thinning of the .sac m my 
patient Avas probably the cause of failure to find the ovarian tissue. 



OVAEIAN PREGNANCY WITH LIVING CHILD AND MOTHER 


Richard B. Nicholls, A.B., M.D., F.A.C.S., Norfolk, Va. 

(From Department of Obstetrics and Gynecology, Norfolk General Kospital) 

T he purpose of this paper is to report an ovarian pregnancy which went heyond 
term and resulted in a living baby and a living mother. According to the avail- 
able literature, 38 ease.s of ovarian preg-nanej' have gone to the age of viability (seven 
months) or bej'ond. Of these 38 cases, 12 resulted in Imng babies and 22 resulted in 
living mothers. In 8 cases both mother and baby lived. 

Cuthbert Lockyer (1917) in accounting for the discrepancies in accepted and re- 
ported cases of primary ovarian pregnancies up to 1909 noted that Norris (1909) 
adopted the English standard of excluding cases published before that of \an 
Tussenbroeck (1899) and explained that this standard was not followed by the 
German writers. The German and American estimates of the total number of ovarian 
pregnancies up to 1909, therefore, vary from 8 to 2. 

Mrs. M. E., colored, aged 41 years, had been married twenty years and had had 
4 full-term pregnancies with uncomplicated spontaneous deliveries. She had received 
prenatal care for this pregnane}’ (fifth) at Tlie King’s Daughters’ Maternity Center 
where several medical students had recognized an abnormal enlargement of her 
abdomen, and in the latter part of her pregnanev had made these diagnoses; 
“fibroids, multiple pregnancies, placenta previa, and transverse lie.” The course 
of this pregnancy had been S3’mptomaticall}' uneventful except for a small amount 
of vaginal bleeding on Jan. 21 and 22, 1939. Her last menstrual period was Nov. 
25, 1938. Her expected date of confinement was Sept. 1, 1939; and on account of 
extreme abdominal enlargement and failure to begin labor, she was admitted to 
another hospital on Sept. 9, 1939 for observation. Following an x-ray and several 
days’ stay in the hospital she was discharged undelivered. 

On Oct. 4, 1939, I saw her for the fir.st time when she was admitted on my 
obstetrical service at the Norfolk General Hospital after having been in ab- 
normal labor for eighteen hours. On admission she was complaining of abdominal 
tenderness, intermittent, irregular, abdominal pain; but there was no vaginal bleed- 
ing or discharge. Abdominal examination revealed a greatly distended thin-walled 
abdomen, the height of the fundus to be 33 cm., and a suprapubic fullness that 
arose perpendicularly from the pubic bone for about 14 cm. and then extended 
upward toward the fundus of the uterus. The abdomen was tense and felt 
cystic. The tenderness was diffuse. No uterine contractions were present. The fetal 
head was palpable in the right iliac fossa, but due to the extreme tenderness and dis- 
tention, the soft parts of the baby were indeterminate. Fetal heart sounds were 
heard in the left lower quadrant and over the entire lower abdomen. No vaginal 
examination was made. The rectal examination revealed an irregular mass high in 
the pelvis which had no connection with the fetal head. It was impossible to outline 
the cervix. External pelvimetry was that of a normal gj'necoid pelvis. X-ray exam- 
ination following admission showed a full-term pregnancy, head not engaged, face 
presentation, and brow in the right iliac fossa. The patient was prepared for im- 
mediate cesarean section with preoperative diagnosis of postmature pregnancy, face 
presentation, and suspected abdominal pregnancy. 

The abdomen was opened by a midline incision from the pubis to the umbilicus. 
Upon opening the peritoneal cavity a moderate amount of brownish green fluid 
escaped. The nonpregnant uterus occupied the suprapubic area, extended vertically, 
and was about the size of a two and one-half months’ gestation. A mass filled the 
entire abdominal cavity. Its bluish gray surface contained large tortuous veins. 
The wall of the tumor was found to be extremely thin when it was opened by an in- 
cision about six inches in length. A postmature normal male infant, weighing 10 
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FETUS COMPEESSUS DIAGNOSED BY X-RAY 
R. C. terKuile, M.D., and B. M. Pabmelee, M.D., Bridgeport, Conn. 

A MONG tlie rarely noted instances of tliis anomaly, tlie case reported by Kerr 
•/“x and Ej'pinsi is the only instance in wliieli x-ray evidence of the presence of 
fetus papyraceus was obtained before delivery. In tlieir case, the patient delivered 
spontaneously and expelled a compressed fetus which appeared to have approximated 
tile age of the living child. 



Fig-. 1. 


CASE REPORT 

Mrs. G. H., a 24-year-old primipara, was admitted to the hospital at term. The 
diagnosis of breech presentation had been made earlier in her pregnancy, but an 
attempt at external version had been unsuccessful. Her past history was negative. 
The pelvis was of the android-gynecoid variety but was judged adequate for a 
baby up to 8 pounds. Labor had begun spontaneously at home with the mem- 
branes intact. Pains on admission were every five minutes, but tlie breech nas 
high so a rectal examination was not done. The labor during the next twe ve 
hours was characterized by long intervals of five- to seven-minute pains nhich were 
strong enough to have engaged the breech. A vaginal examination reveale a 
cervix that barely admitted two fingers and was thick and tough. The palpating 
fingers came against an uneven rather rough surface with tiny sharp points place 
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FETUS PAPYRACEOUS 

Triplet Pregnancy, With One Normal and Two 
Papyraceous Fetuses 

J. A. O’Regan, M.D., and Robert L. Craig, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology A'ew Tori; Hospital) 

P ATIENT, aged 29 years, was delivered of lier first fiaby by one of ns (O’R.) in 
1938. There was nothing remarkable about her ante-partum course. She had 
a normal delivery of a 3,650 Gm. male child. Post-partum course was normal. 

She returned in the spring of 1940 in the second month of her second pregnancy. 
Her general condition was good, her serologj' negative, and she ran a perfectly 
normal prenatal course. There was nothing to make one suspicious of a multiple 
pregnancy. 



Fig. 1. — Showing second papyraceous fetus embedded in amniotic sac of normal fetus. 

Three ^Yeeks before her estimated date of confinement, she went into labor. 
She came to the hospital where one of us (C.) found a mass protruding from the 
vulva. A fetus papyraceous was delivered, which apparently had died between the 
fourth and fifth months. The only evidence of cord was a small dried-up string-like 
structure. Following this delivery, the labor stopped, the cervix contracted to 
about 2 cm. dilatation. As the uterus did not seem very large, it was thought 
advisable to let the normal fetus develop further, so the following day the patient 
was sent home. 

Nine days later, the patient returned in active labor and after eight hours was 
delivered of a normal 3,400 Gm. male baby. 

Examination of the placenta and membranes revealed a second papyraceous fetus 
embedded in the amniotic sac close to the placenta. The patient made an uneventful 
recovery. 

Dr. Herbert Traut, who made the pathologic report, said this was a biovular feta- 
tion and suggested this abnormality may be more common than generally suspected, 
due to the fact that papyraceous fetuses may be missed if the amniotic sac is not care- 
fully inspected, especially if fetus dies early. 

343 



special Article 


THBOPHILUS PARVIN 

An Important Influence in American Obstetrics and a Pioneer in 

Clinical Teaching 

Herbert Thoms, M.D., New Haven, Conn. 

W ^ JIAN in either liemispheTe has been more widely recognized for 

i N his contributions to the subject of Obstetrics,” says G. C. Mosher 
of Theophilus Parvin, whom he styles The Apostle of Casuistry in Medi- 
cine. Wliether or not this statement may be debated, this author’s ap- 
praisal of this important American obstetrician is stimulating and 
revelatory. Theophilus Parvin will be remembered in historical annals 
for at least two significant achievements, Ins authorship of an obstetric 
text which is remarkalile for its sound doctrine and literary style, and 
his pioneer role in establishing in America tlie hospital instruction in 
obstetrics for medical students. 

A survey of Parvin ’s Science and Art of OhsteUics, published in 1886, 
impresses one with the truth of a biographer who said that it “teemed 
with the characteristics of tiie man.” In appraising his work, however, 
we are at once reminded that the autlior lived in a period of this coun- 
try’s history whicli in its writings and on the lecture platform was 
marked liy a rhetorical splendor which, in spite of its extravagance, re- 
flected a good deal of the spirit of that age. We are apt to smile at the 
Ciceronian efforts of some of the medical orators of that day, but there 
is little doubt that could we have sat at the feet of a Meigs or a Parvin 
we would have attended with the same enthusiasm and acclaim as did 
our fathers. Such men as these did more than excel in the art of 
oratory, for they have left evidence that they were also excellent teachers 
of clinical medicine and possessed a knowledge of pedagogics which their 
medical descendants have too greatly ignored. 

W. H. Parish says of Parvin that his accpiaintanee with the literature 
of obstetrics was probably unsurpassed by any of his contemporaries, 
and this is not difficult to lielieve for his writings reflect an erudition 
truly remarkable. His familiarity with the writings of the ancients as 
well as with The Bible and The Talmud are greatly in evidence. Al- 
though a profound literary stylist, his works show much original thmk- 
ing wdiich manifests itself in sound and at times prophetic doctrine. An 
understanding of this may be gained from noting some observations 
in his obstetric text. In discussing the bony pelvis he states that m 
some instances the points of difference are so slight that it is very aim- 
cult to decide whether a pelvis is male or female, ’ ’ a point long recog- 
nized by anthropologists and forgotten by many medical writers since 
his timm His care of the prenatal patient sounds a familiar modern 
note, for he recommends that, “The obstetrician should visit the preg- 
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at intervals (later found to be tlie rib margins of the compressed fetus). It -was 
decided that further examination might make an abnormal situation -u-orse and 
that an x-ray was in order. 

A radiographic examination (Dr. Parmelee) of the abdomen shows a full-term 
fetus in utero in a frank breech position. In addition it was possible to identify 
another fetus, of approximately four months in size, lying transversely beneath the 
breech of the first fetus and across the cervix. The maternal pelvic development 
was normal and the dimensions of the pelvic inlet within normal limits except for 
a rather flat sacrum and, therefore, narrow posterior pehus. 

A low transverse cervical cesarean section was done under nitrous oxide-oxygen- 
ether anesthesia, and a normal female infant weighing 6 pounds 2 ounces was 
delivered. The compressed fetus was found to completely cover the internal os 
of the cervix much like a central placenta previa and was removed with the 
secundines. It possessed its own placenta and membranes, the former adhered to 
the margin of the normal placenta. The membranes could not be clearly differen- 
tiated and were loosely adherent to the outer margin of tlie right arm and leg 
of the compressed fetus. The cord was wrapped once about the right arm and leg. 
Both patient and baby are doing nicely. 

There was no indication during this patient’s ante-partum course of the presence 
of any abnormality and lier general condition was excellent. 

REFERENCE 

(1) Kerr and Jlypins; Am. J. Boentgenol. 28: 89, 1932. 


Menendez, Orta; Postabortlve Tetanus, Rev. Cubana de obst. y ginec. 1; 89, 

1939. 

A fortunately rare complication of criminal abortion is tetanus. A young 
woman three and one-half months pregnant was aborted at home by the use of 
sound and curette. The following day chills and fever appeared. There was a 
slight show of blood. Another curettage was done and ice packs were applied 
to the abdomen. On the seventh daj’ after the first intervention, the patient noted 
pain on chewing or turning the head. General malaise, headache, and fever ensued. 
Three days later she could not open her mouth. 

On admission to the hospital the patient was opisthotonic, with tonic and clonic 
con^•ulsions. Avertin was administered per rectum and a gauze pack saturated 
with antitetanic serum, inserted into the uterus alongside a catheter. Through the 
latter 3,000 units of tetanus antitoxin were instilled hourly and irrigations of 
oxygenated water were given for ten days. The gauze was changed daily. The 
tube was removed the tenth day. Tetanus antitoxin was given in large doses intra- 
spinally, intravenously, and intramuscularly. Avertin, 6 to S Gm., was administered, 
divided into a morning and afternoon enema. The patient was nourished by vein 
and nasogastric tube. 

Three days after admission, the convulsions became less frequent and were gone 
by the eighteenth day, on which the mouth could be opened slightly. On the twenty- 
fifth day, the patient could take nourishment by mouth. 


E, J. Weissman. 
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essayist and philosopher, that arrayed in these glories, crowned with 
these honors, we almost forget that he is a physician and medical teacher, 
once by his bold decisive utterances, his startling array of facts, liis 
invincible logic, greatly contributed to destroy a pernicious doctrine 
taught by some of our leading obstetric authors — a doctrine which was 
more_ certainly laden with death than the foul ivind that was destroying 
the citizens of Agrigentum.” 

Among the writings of Parvin we should not overlook his Lectures on 
Ohsfcfric N’ursing, a small work of less than 100 pages and a medical 
classic. This work was originally two lectures which the author gave 
for nurses at the Philadelphia Hospital. Here again his views regard- 
ing asepsis and antisepsis and the control of puerperal fever show real 
vision for his time. He emphasizes the value of the nurse making pre- 
natal visits to her patient and recognizing untoward signs and symptoms 
so that they may be reported. Indeed, so much of Paiwin’s thought 
has not been outmoded by present-day opinion that the republication 
of this little volume would be a useful enterprise. 

The pioneer role of Theophilus Parvin in the teaching of clinical 
obstetrics in hospital pi'actice is shown in his addx’ess before the Ameri- 
can Academy of Medicine in New York in 1888. This is entitled “The 
Necessity for Practical Obstetrics in the Course of Instruction Given 
by Medical Schools.” Here he stales that he was made conscious of the 
great deficiency in the American plan of obstetric instruction while on 
a visit to hlunieh where he had observed the teaching of Winckel. He 
presents a detailed account of Winckel’s method as observed b.y J. Clif- 
ton Edgar, who for five months was resident obstetrician at the Munich 
Prauenklinik. This account is important aside from its historic in- 
terest because of its application to the present-day problems of clinical 
teaching. Speaking of the actual practice of each student befoi'e gradua- 
tion in Munich he writes : 

“In the first place, he is required to attend the Obstetrical Clinic two semesters 
(winter five months, summer four months). Supposing he is called do^^•Tl in. this 
clinic every two weehs, in that case he would touch (thoroughly examine externally 
and internally) eighteen gravid or p.arturient women. This is a low estimate. At 
the very lowe.st estimate, then, the student must have examined eighteen gravid or 
parturient women and conducted four labor cases, and taken the operation couivso 
on the phantom for one semester. The majority of students who come up for State 
examination in Munich have also taken a private ‘touch course.’ 

“In one of these courses, extending over five months (one semester), each 
student, at the very lowest e.stimate, examines both externally and internally, and 
each case several times, not less than forty eases. This course is not prescribed by 
law. My friends among the recent graduates in Munich informed me that the 
majority of students take one or more of these ‘touch courses.’ 

“Many students also see and conduct more labor cases than are prescribed by 
the State. Thus, for example, a German friend, recently graduated, informed me 
that wliile a student he conducted ten cases of labor in the clinic, and he did no 
seem to think he was getting more than liis share. 

“Many students serve during vacation in what is known as the Polyclinic. 
they are called to abnormal cases of labor that may occur in the citj', and in tins 
ivay they see many additional cases.” 

In commenting upon these statements Parvin points out that the vast 
majority of American medical students are graduated mthout ever 
haMng witnessed, still less had charge of, a ease of labor Tlie ’ 

he states, lies in the practical teaching of obstetrics hemg di^ectu 
associated ivith its scientific instruction ... in other words there siiouio 
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iiaiit woman £rom time to time, especially during the latter weeks of preg- 
nancy, so that he may know her condition is favorable for her approach- 
ing trial. Once a week during her last two or three months of gestation, 
the urine should be examined with reference to possible albuminuria.” 
Regarding anesthesia he quotes a European aiithority speaking of 
nitrous oxide oxygen, "it can be inhaled for hours without any bad re- 
sults. ' In most cases its results were entirely satisfactory, but in some 
it produced temporary violent excitement.” Par'vin also recommends 
elective cesarean section, recognizes the usefulness of episiotomy, and 







was far advanced for liis day in his knowledge of the etiology and treat- 
ment of puerperal sepsis. In 1885 he actually experimented with the 
local application of a solution of 4 per cent cocaine to effect local anes- 
thesia. The results wore negative, however. 

An example of Parvin's oratorical style is seen in his tribute to 0. W. 
Holmes in his address at the International IModical Congress in 1876. He 
writes, ‘‘Empedocles combined in one, poet, priest, politician and 
physician; and history records that he rescued a city from desolation 
by blocking up a mountain gorge through which pestilential winds were 
sweeping. In like manner an American whom the world knows as poet, 
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his subject. I know of no other text of his time which is so fraught with 
lessons for today or which can be more useful to the student who wishes 
to attain a knowledge of the fundamental background of modern oh 
stetrics. 


^ The facts of Parvin ’s life are readily available in the usual sources of 
biography, but it may be useful to repeat some of them here. 

Theophilus Parvin was born in Buenos Aires on Jan. 9, 1829. His 
father, of the same name, was a missionary to the Argentine Eepublic, 
having prepared for the ministry at the University of Pennsylvania and 
the Princeton Theological Seminary. His mother was the daughter of 
Caesar Augustus Rodnej'^, one time Attorney-General of the United 
States and later Minister to the Argentine Republic. Parvin ’s mother 
died when he was an infant and his father brought him to this country. 
At the age of seven the father died and the boy went to live with a 
guardian, the Rev. Dr. Steel of Abington, Pa. When twelve years of 
age Parvin entered the preparatory department of Lafayette College 
and later entered the University of Indiana from which he received his 
bachelor’s degi'ee in 1847. For the next three years he taught at the 
Lawueneeville High School at the same time studying Hebrew and Greek 
at the nearby Princeton Theological Seminary. In 1850 he received his 
master’s degree from the University of Indiana and in 1852 his medical 
degree from the University of Pennsylvania. He became an interne 
at the Wills Eye Hospital in Philadelphia and later a ship surgeon on a 
packet line sailing between Philadelphia and Liverpool. He then settled 
in Indianapolis where he practiced until the close of the war. In 1864 
he was elected to fill the Chair of Materia Medica in the Ohio Medical 
College, and in 1869 he resigned to accept that of Obstetrics and Dis- 
eases of Women at the University of Louisville. In 1876 he accepted a 
similar chair in the CoUege of Physicians and Surgeons of Indianapolis 
and two years later became Professor of Obstetrics, et cetera, at the 
Medical College of Indiana. In 1882 he was recalled to the chair pre- 
viously held by him in the University of Louisville. The next year he 
was called to the Chair of Obstetrics and Diseases of Women and Chil- 
dren at Jefferson Medical College, Philadelphia. 

During his professional life many honors came to Theophilus Parvin, 
among which may be numbered the Presidency of The American Sledi- 
cal Association, of The American Gynecological Society, of The Ameri- 
can Academy of Medicine and The Philadelphia Obstetrical Society, 
In addition to the writings mentioned above, he translated ^Yi'>iGkel’s 
Diseases of Women and wrote for Aslmrst’s Encyclopedia of Snrgery, 
The American Textbook of Obstetrics and The American Textbook of 
Applied The 7 -apeutics. Other of his important accomplishments could 
expand this all too brief outline into greater proportion, for Parvin ’s life 
Avas one of intense activity and fulfillment. In his obituary, whieli ap- 
peared shortly after his death in the Journal of the American Medical 
Association, we find this note ■which tells its own story of affliction and 
personal courage: 


“About eight years ago when examiniBg a patient he inoculated his index finger 
■(vith specific poison, and recognizing the nature of the affection he called t 
tion of the class to it on several occasions as a -svaming to them to be u 

their guard. His health subsequently became impaired and he suffered y 

severe form of chronic laiyngitis which compelled him for a time to suspe 
lectures: of recent years, however, tliis affliction had been overcome so that ne not 
only resumed his course of lectures, but was able to accept complimentary invitauons 
to address medical societies.’' 
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be a maternitj' belonging to eveiy medical school in which practical 
obstetrics is taught. It was through the effort of Theophilns Parvin that 
the trustees of Jefferson jMedical College in 1886 authorized the estab- 
lishment of the first maternity department in any American hospital and 
assigned three rooms for the purpose. ^Vork was begun hr February, 
1887, and at the time of his writing thirty-four women liad been success- 
fully delivered, the ward classes having been instructed by Parvin 's as- 
sistant, Dr. William E. Ashton. In November, 1887, because of lack 
of room in the hospital, the out-patient department was established 
where clinical instruction was also carried out. In his peroration he 
states, “May the time soon come when everv medical school which does 
not take this step, and make this necessary reform, shall perish under 
the common and condign, popular and professional damnation.” At a 
later date, as President of The American Gynecological Society and 
speaking on the same subject, he sounded this prophetic note, “The true 
ideal can only be realized in a large hospital devoted to obstetrics and 
diseases of women, students being taught in a small number at a time.” 

Interesting to us in this latter address are Parvin ’s comments on the 
use of the word Gynecology, because much confusion still exists as to its 
correct usage. 

“Let- me, by an appeal to etymology,’’ be states, “resevie gynecology from its 
narrow use, . . . gynecology should be regarded as a synonym for obstetrics rather 
than for diseases of women, and the gj-necologist is primarily an obstetrician, , . . 
The word gynecology, both etymologically and in its essential signification, relates 
to reproduction in the human female, and secondarily to the diseases and disorders 
which interfere or prevent this function, or those which are consequent upon its 
exercise. ’ ’ 

It is also important to remember Parvin 's significant part in the 
union of obstetrics and gynecology as branches of medical instruction. 
In this he was ably supported by the opinions of Winckel to whom he 
had written for advice on the subject. Space does not permit an account 
of the conclusions of this eminent European teacher, but his views on 
the subject cannot be overlooked by those who, even today, do not favor 
such amalgamation in hospital practice or for purposes of clinical in- 
struction. 

Mosher refers to Parvin as “The Apostle of Casuistry,” and b}^ this 
he interprets “Casuistry,” as did Parvin, in its original classical mean- 
ing, the application of ethical principles to questions of conscience and 
judgment. It is probable that no modern medical writer so concerned 
himself with this aspect of medicine as did Theophilns Parvin. Through- 
out his writings we are impres.sed with his sound logic concerning the 
difficult problems that are so often associated with the forming of 
medical opinion. An example of his manner is seen in his discussion of 
tlie diagnosis of pregnancy. 

"Ambition to give a prompt decision,’’ he writes, "or pride in opposing that 
of another, may load to error. Eapidity is very far from proving correctness of 
diagnosis; here, as Lord Bacon has said of another matter, our intellects need not 
wings but weights of lead to moderate their course. The man of greatest knowledge 
least exalts his attainments, and is the most cautious and deliberate in judgment, 
and has respect for the opinions of others. Sloth may hinder or prevent our thorough 
investigation. We may be .satisfied with a few facts instead of seeking all tliat 
are available. ’ ' 

Such excerpts from the wi’itings of Thcophilus Parvin tell us some- 
thing of the man, hut only in his Science and Art of Obstetrics do we 
realize the lofty sjtirit and Itroad clinical knowledge tliat lie brouglit to 
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MATEENAL MOETALITY, 1939 
Edwin P. Daily, M.D., Washington, D. C. 

(From the Dimsioii of Maternal and Child Health, Children’s Bnream, 

U. S. Department of Labor) 

lowest maternal mortality rate ever recorded in the United States, 40 per 
10,000 live births, has been reported by the Bureau of the Census for the year 
1939. The maternal mortality rate for all causes decreased 9 per cent during 
1939 (from 44 per 10,000 in 1938 to 40 per 10,000 in 1939). The maternal mor- 
tality rate for 1939 was 32 per cent lower than that for 1934, before the initiation 
of a nation-wide program of health services for mothers and children under the 
Social Security Act. Tliis is a mucli larger gain than was attained in the five years 
before the Act was passed. From 1930 to 1934 the maternal mortality rate for the 
United States dropped only 12 per cent. The death rate for all causes for persons 
of all ages has decreased only 5 per cent since 1934. 

A total of 9,151 women died in 1939 from conditions of pregnancy and child- 
birth; 6,995 of these women were white, 2,083 were negro, and 73 were of other 
races. The maternal mortality rate for negro women (77) was more than double 
the rate for white women (35). The mortality rates for both white and negro 
women have decreased in recent years, but the decrease has been much greater 
among the white than among the negro. 

Maternal mortality rates varied from a low of 22 in Idaho to a high of 65 
in Florida (see Table I). 

The majority (5,613, or 61 per cent) of the 9,151 women whose deaths were 
classified as maternal in 1939 died during or after childbirtli; 24 per cent (2,160) 
died following abortions or ectopic gestation, and 15 per cent (1,378) died unde- 
livered (see Table II). Childbirth in the 1938 revision of the International List 
is defined as the termination of a uterine pregnancy after seven lunar months 
(twenty-eight weeks or more) of gestation. Abortion is defined as the termination 
of a uterine pregnancy before seven lunar months (twenty-eight weeks) of gestation. 

The pregnancies of 1,786 of the 2,160 women who died after abortion or ectopic 
gestation were uterine pregnancies, and 374 were extrauterine. The abortions of 
220 women were stated to have been self -induced and those of 157 to have been 
criminal. 

More than 70 per cent (990) of the 1,378 women who died undelivered died from 
toxemias of pregnancy. Onty 61 died from hemorrhage. For almost one ' 
(327) of these deaths, the physician gave no real information as to the cause, hu 
merely entered the fact of pregnancy or that the mother died before the baby 
was born. 

Infection was responsible, in all, for 42 per cent (3,834) of the 
More than 60 per cent (2,353) of the women who died from this cause died during 
or after childbirth, but 1,393 died after abortion and 88 from ectopic gesta m . 

Toxemias of pregnancy were*responsible, in all, for 24 per cent (2,232) 

9,151 deaths. Slightly more than one-half (1,149) of these 2,232 women 
during or after childbirth; 990 died before delivery and 93 after abortion. 
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Like his distin^iished contemporaries, Hodge and i\Ieigs, Parvin’s 
life as a physician and teacher was one of great fulfillment. To the field 
of obstetrie science he brought a maturity of mind and keenness of vision 
which reflected itself in his writings and teachings. It was fortiuiate 
that the advent of scientific obstetrics in America had among its follow- 
ers so groat a champion as Theophilus Parvin. 

“ ’Tis man’s worst deed 
To let the things that have been, run to waste 
And in the unmeaning Present, sink the Past. ’ ’ 
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Lissimore and Currie: Studies in Vaginal Fluid, J. Obst. & Gj-naec. Brit. Emp. 46: 
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A series of 105 cases of vaginal discharge was examined. The majority of 
patients (66.9 per cent) were the hosts of Trichomonas vaginalis. This organism 
in the opinion of the authors is not pj'ogenic but is associated with a lowering 
of the normally high acidity of the vaginal contents, and thus with removal of 
one of the most powerful barriers to infection bj' pj'ogenic invaders, of which 
the Staphylococcxis pyogenes aureus is bj* far the commonest in their series. This 
accounts for the frequent association of the flagellate with pus, seeondarj' infection 
being more usually present. There are two possible explanations of this associa- 
tion of the flagellate with decreased acidity : 

A. The trichomonas is antagonistic to the bacillus of Doderlein. It also impedes 
the normal desquamation of vaginal epithelium. Thus both factors, closelj’ asso- 
ciated with normal vaginal acidity, are reduced or absent. 

B. The acidity of the vagina suffers great antecedent reduction bj’ at least two 
natural factors, namelj' (1) the presence of menstrual lochia during periods, and 
(2) the deposition of semen during intercourse. The trichomonas, finding once 
again a medium of a pH agreeable to its existence, readily reestablishes itself. 
It is thus not necessary to postulate direct infection from the male during inter- 
course. Either of these two factors would explain the reappearance of trichomonas 
after apparent cure. 

In the 33.1 per cent of cases in which trichomonas is absent, pj'ogenic infection 
explains the qualitative abnormalities of the vagpnal fluid, and, as in the trichomonas 
positive cases, the Slajdiylococcus pyogenes aureus appears to be the commonest 
invader. 


J. P. Greenhill. 
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of all live births in the United States occurred in hospitals, but 81 per cent of all 
bye births in cities occurred in hospitals, as compared with 22 per cent of live 
births in rural areas. Of all white infants, 55 per cent were born in hospitals as 
compared with 23 per cent of the negro infants. 

The proportion of births in hospitals has increased considerably during the period 
of record. In 1935, 37 per cent of the live births occurred in hospitals, as compared 
with 51 per cent in 1939. 


SUMMARY 

The reduction in the maternal mortality rate attained in 1939 and in each of the 
five years of Federal and State cooperation under the Social Security Act is well 
marked. The lives of 11,000 mothers have been saved during the period 1935 to 
1939 that would have been lost had the maternal mortality rate of 1934 prevailed 
through these years; and the lives of 800 mothers were saved in 1939 that would 
have been lost had the mortality rate been as high in that year as in 1938. If 
the maternal mortality rate of 24 already achieved by 3 states had been applicable 
to the entire United States in 1939, there would have been only 5,437 deaths instead 
of 9,151. 

A concentrated effort should be made to extend and improve medical and hospital 
services in the states with the highest mortality. A maternal mortality rate of 
less than 20 per 10,000 live births now seems possible of attainment. This rate will, 
however, be attained for the country as a whole only when every maternity patient 
seeks and can obtain competent medical care throughout the maternity cycle and, 
when needed, care in a hospital with an approved maternity service. 


Fleck, Stephen, Snedeker, Elizabeth F., and Eock, John: The Contraceptive Safe 

Period, New' England J. Med, 223; 1005, 1940, 

A detailed anatysis is presented of observations and re.sults as recorded by the 
Khythm Clinic of the Free Hospital for Women in Brookline, Mass., covering a 
period of not quite four years. 

A few important data only can be quoted from this elaborate report. 

‘ ‘ The fertile period extends from and including nineteenth day before the earliest 
likely menstruation up to and including the ninth day before the latest likely 
menstruation. In each ease the apprehended dates of menstruation are derived from 
the patient ’s written record of previous catamenial dates. ’ ’ 

For about 6 per cent of the women applying for advice, the method was in- 
applicable; at least 14 per cent of those who could use it became dissatisfied; 
approximately 6 per cent w'ere incapable of observing the rules; and about 3 per 
cent of the patients suggested true failure of the method. The figures indicate that 
though the corrected failure rate among 207 patients is only 3 per cent, the method 
is inappropriate for about one-third of women. 

Their final conclusion is that the safe-period method constitutes a workable form 
of contraception for a selected group of women. On the other hand, it is doubtful 
whether the method is reliable enough for individual cases in which contraception is 
an essential safeguard of the patient’s health. 


Hugo Ehrenfest. 



DAILY : MATERNAL MORTALITY, 1939 353 

Hemorrhage, trauma, and shock were responsible, in all, for 20 per cent (1,808) 
of the 9,151 deaths. Most (1,617) of these 1,808 deaths occurred during or after 
childbirth; 130 were due to hemorrhage following abortion, and 61 to hemorrhage of 
pregnancy. 

Table I. Maternal Mortality, by States, 1939 


STATE 

(NUMBER OP DEATHS IN 

1939) 

siaternal 

MORTALITY 

R.ATE* 

STATE 

(NU.MBER op DEATHS IN 
1939) 

maternal 

MORTALITY 

RATE* 

United States (9,151) 

40 

Maryland (105) 

37 

Idaho (24) 

22 

Kansas (108) 

37 

North Dakota (32) 

24 

Penns 3 'lvania (613) 

38 

Oregon (40) 

24 

Maine (59) 

39 

Connecticut (60) 

26 

Ohio (424) 

39 

Wisconsin (151) 

28 

Oklahoma (176) 

40 

South Dakota (34) 

29 

Nevada (8) 

41 

Minnesota (148) 

29 

Delaware (18) 

41 

Iowa (131) 

30 

Missouri (243) 

41 

Utah (40) 

31 

Kentuckj" (262) 

43 

Michigan (289) 

31 

Arizona (48) 

44 

California (321) 

31 

North Carolina (374) 

47 

Illinois (370) 

31 

Texas (590) 

49 

Montana (35) 

32 

New Mexico (71) 

50 

New Jersey (182) 

32 

Virginia (268) 

51 

New York (603) 

32 

District of Columbia (73) 

52 

West Virginia (136) 

33 

Colorado (111) 

54 

New Hampshire (27) 

34 

Tennessee (297) 

56 

Rhode Island (35) 

34 

Georgia (362) 

56 

Wyoming (17) 

35 ' 

Arkansas (202) 

57 

Nebraska (78) 

35 

South Carolina (253) 

59 

Massachusetts (224) 

35 

Mississippi (307) 

59 

Vermont (23) 

36 

Alabama (361) 

59 

Washington (95) 

36 

Louisiana (302) 

62 

Indiana (210) 

36 

Florida (211) 

65 


*Maternal deaths per 10.000 live births. 

Based on data from the Bureau of the Census. 


Table II. Matern.al Deaths Hkom Each Cause and Time of Death With 
Eespect to Delivery, United States, 1939* 


CAUSE OF DEATH | 

TOTAL 

ABORTION 

AND 

ECTOPIC 

DURING 

PREG- 

DURING 

OR 

AFTER 

NUMBER 

PER CENT 

distri- 

bution 

gesta- 

tion 

NO. 

NANCY 

NO. 

CHILD- 

BIRTH 

NO. 

All causes 

9,151 

100 


1,378 

5,613 

Infection 

3,834 

42 

1,481 



2,353 

Toxemias of pregnancy 

2,232 

24 

93 1 

990 

1,149 

Hemorrhage, trauma, and shock 

1,808 

20 


61 

1,617 

Other specified causes 

471 

5 

456 



15 

Causes not stated 

806 

9 

— 

327 

479 


•Based on data from tiie Bureau of the Census. 


Physicians failed to give satisfactory information as to cause for 9 per cent 
(806) of the 9,151 maternal deaths. These deaths include those for which the 
physician stated the cause in such general terms as pregnancy, multiple pregnancy, 
and dead fetus in utero, or indicated little more than that a child had been born 
to the mother and that the birth was the most important factor in the death. 

There were 2,265,588 live births registered in 1939. About one-half (1,138,185) 
of these births occurred in rural areas, the other half (1,127,403) in urban areas, 
that is, in cities of 10,000 or more population. Slightly over half (51 per cent) 
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Obstetricians to review the situation seriously and correct our own sliortcoraings be- 
fore those who are less competent attempt to correct them for us. 

Premature deaths in New York City have been tabulated for the first tweiitv- 
four liours as well as for the first month of life (Table II). Tliese figures sliow 


Table II. Mortality Under One Month and Under One Day by Weight Groups 

New York City, 1939 


weight 

gm. 

total 1 
births un- 
der 2,500 
GM. 1 

DEATHS under ONE 
MONTH 

DEATHS UNDER ONE 

DAY 

NO. 1 

j 

siortality 

% 1 

NO. 

MORTALITY 

% 

Under 1,000 

370 i 

344 

93.0 

289 

so.o 

1,000 to 1,500 

582 

376 

64.0 

243 

42.0 

1,500 to 2,000 

1,326 

318 

24.0 

167 

12.6 

2,000 to 2,500 

5,013 

303 

6.0 

144 

2.8 

Total 

7,291 

1,341 

18.4 

851 

11.6 


the startling fact that 851, or over 63 per cent, of the 1,341 deaths under one month 
occurred on the first day. If the obstetrician believes that his responsibility ends 
with the birth of the child ; and if the pediatrician refuses to accept responsibility 
for all infants who do not live over twenty-four hours, are we to conclude that these 
Sol infants, who comprised 63 per cent of the deaths under one month, were 
abandoned? Of course, they were not abandoned as individuals. The physician 
instinct in both the obstetrician and pediatrician made them give to each of these 
prematurely born infants the best of their efforts. Nevertheless, these 851 infants 
as a group were neglected in the sense that constructive thought has not been di- 
rected toward their welfare by the two specialties which should be jointly re- 
sponsible for that welfare. 

Of the 370 infants weighing under 1,000 Gm., SO per cent died on the first day 
and 93 per cent within one month (Table II). Almost half of those between 1,000 
and 1,500 Gm. failed to live twenty-four hours, and about two-thirds of this group 
survived less than one month. From these figures, it seems reasonable to conclude 
that the best way to prevent mortality in the groups of infants weighing under 
1,500 Gm. is to prevent the conception of such infants or to delay their birth until 
they are large enough to withstand the hardships of extrauterine life. This con- 
clusion is further substantiated by the fact that the largest percentage of pre- 
maturely born infants who have intracranial hemorrhage, as well as the largest 
percentage of surviving prematures who are mentally defective, are to be found in 
the infants who weigh under 1,500 Gm. at birth.r 

Although some of the arguments offered in favor of contraception and steriliza- 
tion are open to controversy, women who have progressive hypertensive disease, 
nephritis, severe diabetes, and the graver tj’pes of anemia should be sterilized oi 
should practice contraception. In the milder anemias and other diseases due o 
nutritional deficiencies, as well as in syphilis and active tuberculosis, pregnancj 
should be avoided until the condition is cured. 

Fig. 1 graphically shows the large proportion of infants who died on the first 
day and strikingly illustrates the marked reduction in mortality which accompanied 
each 500 Gm. addition in weight. From this chart, we may again conclude that 
tlie best "Way to lower the death rate of infants under 1,500 Gm, in weight is o 
prevent conception or to prolong their intrauterine life. In fact, the great re ue 
tion shown for each shift to the right directs our attention to the value ot pro- 
longing the pregnancy in each of the weight groups. In the so-calle ^ 

cases of premature birth wliieli, incidentally, are the most frequent of a prenia 
deliveries, this can be accomplished, to a large extent, by moie care u superi 
of the hygiene of pregnancy. 


PRENATAL CARE 

Among the various items which are included in all good prenatal care rootme^ 
certain measures are of particular importance. These include ear j exam 
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HOW CAN THE OBSTETRICIAN AID IN REDUCING THE 
MORTALITY OP PREMATURELY BORN INFANTS ?«= 

Alfred C. Beck, M.D., Brooklyn, N. Y. 

(From the Long Island College Hospital and Medical School) 

D UEING the year 1939, 99,700 infants of known weight were born alive in the 
city of New York. Of these, 7,291, or 7.3 per cent, weighed under 2,500 Gm. 
Since this weight level is considered a good index of prematurity, it may be stated 
that the incidence of prematurelj’ born living infants in New York during that year 
was approximately 7.3 per cent. 

Thirteen hundred and forty-one, or 18.4 per cent, of these 7,291 infants who 
weighed under 2,500 Gm. died during the first month of life, while only 948, or 1.2 
per cent, of those above 2,500 Gm. failed to survive the same period (Table I). The 


Table I. Infant Deaths Under One Month (New York City, 1939) 



total births 

TOTAL DEATHS 

PER CENT 

Infants of known weight 


2,289 

2.3 

Infants under 2,500 Gm. 

7,291 

1,341 

18.4 

Infants over 2,500 Gm. 

92,409 

948 

1.2 


hazard for the premature, accordingly, was over fifteen times as great as was 
that for the cliild born at term. Altliough the prematurely born infants made up 
only 7.3 per cent of the total 99,700 live births of knoTO weight, the prematures 
who died within thirty days constituted almost 60 per cent of all of the deaths under 
one month. 

From these figures, it is evident that any appreciable lowering of the death rate 
in the first month of life can be accomplished only bj- lowering the 7.3 per cent 
incidence of premature deliveries or by reducing the 18.4 per cent mortality of this 
group. 

The first of these considerations, namely, the prevention of premature interruption 
of pregnancy, falls entirely within the realm of obstetrics. The lowering of the 18.4 
per cent mortality for tlie first month is a matter for joint consideration by the 
obstetrician and the pediatrician. The fact that the obstetrician turns a living pre- 
mature infant over to the pediatrician does not absolve him from all blame, should 
the infant fail to survive. On the other hand, pediatricians often are reluctant to 
assume even their share of the responsibility. A review of the reports of various 
pediatric services which include the care of the newborn infant shows a growing 
tendency to list premature deaths into three groups: Those who fail to survir'e 
twenty-four hours; those who die within forty-eight hours; and those who are lost 
within one month. Behind this tendency is the intent to shift the responsibility 
for the first two groups back upon the obstetrician. In some instances, the pedi- 
atricians have even gone so far as to tell the obstetrician how he should deliver 
these individuals. When such a state of affairs is reached, it is time for us 

’Read at a meeting of the Michigan Societs' of Obstetricians and Gynecologists at 
Detroit, Michigan, December 3, 1940. 


355 









358 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

to lessen the irritability of the uterus. Violent exercise should be prohibited This 
prohibition includes tennis, horseback riding, and the more strenuous sports. Moving 
of furniture and other exertions which necessarily accompany house cleaning and 
change of domicile are too strenuous for the woman who is pregnant and are 
quite certain to cause disaster in those who are predi.sposed to the interruption of 
gestation. ^ The same may be said of long journeys by auto, railroad, or steamship 
during which the constant vibration may cause the onset of labor. 

Sexual JJelotions.— Because coitus may bring on labor, abstinence from sexual re- 
lations in the last trimester is advisable. This precautionary measure is especially 
indicated^ in those women who have had a blood-stained vaginal discharge at any 
time during pregnancy as well as in those who have shown evidence of the predis- 
posing causes of prematurity. 

Danger Symptoms. — Finally, it should be the aim of prenatal care to bring the 
patient into touch with her physician whenever headache, edema, rapid gain in 
weight, or visual disturbances appear as evidences of toxemia, or whenever ab- 
dominal pain and vaginal bleeding indicate the imminence of premature labor, in 
order that immediate steps may be taken to prolong the pregnancy. These should in- 
clude rest in bed, the administration of large doses of progesterone, and the treatment 
of the underlying cause of the uterine irritability. Some of the predisposing factors 
are sufficiently important to warrant separate consideration. 


TOXEMIA 

Toxemia often is responsible for the premature interruption of pregnancy, and, 
in some reports, it heads the list of etiologic factors. Since careful supervision 
of the hygiene of pregnancy will usually prevent its occurrence, adequate prenatal 
care offers the best means of diminishing premature births and premature mortality 
from this cause. 

In the presence of an uncontrollable and rapid increase in blood pressure, al- 
buminuria and edema, continuance of the pregnancy subjects the mother to the 
danger of eclampsia. At the same time, there is considerable risk that the child 
may perish in utero. The interests of the mother and child, therefore, call for a 
rapid emptying of the uterus. Cesarean section, accordingly, is given preference 
over the ordinary methods of inducing labor. When the operation is done under 
local anesthesia and without preliminary sedation, an excellent maternal and fetal 
result is the rule. The use of sedatives prior to operation, on the other hand, 
increases the risk to the fetus and general anesthesia adds greatly to the hazards 
of mother and child. 

Intermediate between the cases in which prophylactic care eliminates all cause 
for anxiety and those rare ones in which only radical ■ interference prevents a 
catastrophe, are to be found various perplexing gradations of toxemia. If the con- 
dition cannot be relieved but does not progress, pregnancy should not be inter- 
rupted until the fetus has reached a size compatible with extrauterine existence, even 
though prolongation of the toxemia may lead to residual vascular damage in the 
mother. In all such eases, as well as in those which slowly progress m spite ot 
treatment, the fetus in utero, as well as the mother, is entitled to the bene o 
competent consultation. This consultation, together with roentgenologic estima on 
of the size of the fetus, should eliminate the majority of premature labors which 
are induced before the weight of the fetus reaches 1,500 Gm. 


CARDIAC DISEASE 

Cardiac disease may also be responsible for spontaneous or artificial interruption 
of pregnancy before term is reached. Such interruptions usually occur during o 
soon after congestive failure in women who have severe heart lesions. os 
these patients begin their gestations with a cardiac reserve which is unequal to t 
strain of pregnancy. In the majority of them, a careful history an P ‘ 
amination before conception is permitted would reveal the fact that c 
dition is too grave to warrant the risk of pregnancy. Proper preconceptional ad , 
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by the physician, routine laboratory and physical examinations throughout pregnancy, 
careful instructions concerning diet, coitus, rest and exercise, and emphasis on the 
need for immediately informing the physician whenever any untoward sjTnptoms 
occur. 

Incorrect conceptions regarding daily food requirements are so prevalent that 
careful instructions concerning the proper balancing of the diet during pregnancy 
are imperative. These instructions should be specific. The}’’ likewise should con- 
sider the likes and dislikes of the individual patient. In clinic practice, where 
the financial status of the patient makes it difficult for her to obtain the more costly 
foods, she should be shown how proper nourishment can be secured within her 
means. This may require instruction not only in the purchase of foods but in the 
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Fig. 1. — ^Deaths of infants under 2,500 Gm. during the year 1939 in New York City. 
The percentages are plotted along the perpendicular and the various weight groups 
along the base line. The stippled figure represents the mortality during the first month 
of life while the open one shows the percentage of deaths on the first day. For each 
addition of .500 Gm. in weight, the percentage of deaths on the first day, as well as 
during the first month, is greatly reduced. 

make-up of menus and in the actual preparation of the less costly articles. In 
our Clinic, we have devised balanced diets for each month of the year at an average 
cost of slightly over thirty cents per day. We also are preparing a set of instruc- 
tions which includes the methods of cooking which will make these inexpensive 
foods more palatable. 

Sest and Exercise . — Proper advice concerning rest and exercise should aid in re- 
ducing the incidence and mortality of preraaturit};. Adequate sleep at night and 
some rest in the middle of the day are essential for all pregnant women. This is 
particularly important during the last half of pregnancy and is imperative in those 
women who have any of the conditions whicli predispose to premature labor. 
Whenever spontaneous interruption of pregnanej- seems imminent, complete and 
prolonged rest in bed is indicated and large doses of progesterone should be given 
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Under proper medical management, the improvement which takes place after the 
eiglith month when the blood volume begins to fall, is often so great that spon- 
taneous delivery at term may be awaited and all thoughts of terminating the preg- 
nancy dismissed. ^ ® 

Patients with well-compensated lesions, without a history of previous failure 
seldom have difficulty and, in them, the risk to the child is approximately the same 
as ^ for noncardiac cases, provided they are properly supervised. Because cardiac 
lesions, even when well-compensated, are treacherous complications, joint care by 
the cardiologist and obstetrician is most desirable. 

SYPHILIS 

Although most investigators attach less importance to syphilis as a cause of 
prematurity than was the custom in former years, maternal syphilis still occupies 
a prominent place among the etiologic agents. Since it occurs four and one-half 
times more commonly among the colored than among the white mothers,^ the control 
of syphilis is of particular importance in the prevention of prematurity in our col- 
ored population. 

Because the usual manifestations are mild or masked in many women, and be- 
cause the disease tends to be latent during pregnancy, the Wassermann reaction 
should be determined as a routine measure early in every pregnancy. As soon as 
tile diagnosis is made, treatment with arsphenamine and bismuth should he com- 
menced. Earlj' and thorougli use of these drugs will assure the birth of a living and 
healthy child in at least 90 per cent of the eases. The recognition and treatment 
of sj’philis during pregnancy, accordingly, is one of the most fruitful fields for 
the prevention of premature birth and premature mortality. 

PLACENTA PREVIA AND PREMATURE SEPARATION OF THE PLACENTA 

IVliile placenta previa and premature separation of the normally implanted pla- 
centa are rather rare in ordinary practice, these grave complications are relatively 
important causes of premature birth in obstetric hospitals. Although the occur- 
rence of placenta previa is an unavoidable complication of pregnancy, premature 
separation of the placenta can be prevented in many instances by preventing the 
occurrence of toxemia. That part of prenatal care which has to do with the 
prophylaxis of toxemia, therefore, may also serve as a prophylaxis against some of 
the premature births which are caused by separation of the normally implanted 
placenta. Whether the underlying pathology can he prevented or not, much can be 
done to diminish the infant and maternal mortality which results from these major 
complications, by having the patient report to lier physician whenever vaginal bleed- 
ing of any kind is observed. 

The growing tendency to employ cesarean section in the treatment of placenta 
previa and ablatio placentae should increase the chances of obtaining a living in- 
fant capable of surviving. Eeports from some clinics, however, do not jnstifj 
such optimism. Although the mortality of the premature infants delivered bj 
cesarean section for placenta previa at the Boston Lying-in Hospital was consid- 
erably lower than that obtained by other methods of treatment, fully 50 per cen 
of the infants thus delivered were lost.* It may be possible that the use of pre 
operative sedation and general anesthesia was responsible for some of these dea is. 
On the other hand, local anesthesia, without preliminary sedation, is used in our 
clinic and, in spite of this precaution, we have observed a higher mortalitj' for pre 
matures delivered by abdominal section in cases of placenta previa than for mse 
similarly delivered in other complications. It maj^ he possible that the oss o 
blood by the mother produces an anoxia of the fetal brain with residual damage, 
from which it is unable to recover. If this is true, more frequent and larger rans 
fusions prior to operation should help the fetus as well as the mother. 

HTiile most good obstetricians subscribe to the dictum that there is no expectan 
treatment for placenta previa, the great improvement in and accessibility to o - 
stetric hospitals may lead us to modify this dogmatic rule in the inteiests o le pr 
mature infant. Should this rule be so changed, those eases of placenta previa 
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therefore, Tvill eliminate the possibility of premature deliverj' and premature mortal- 
ity in. most instances of this character. However, many of these unfortunate women, 
who are under the care of their physician, either receive no advice concerning the 
risk of pregnancy or thej' disregard such advice. As a result, the seriousness of 
this complication is not realized until they present themselves for prenatal exam- 
ination. 

Congestive failure resulting from the extra load of pregnancy is not uncommon 
in these cases and, because of it, the pregnancy may be interrupted prematurely. 
In Hamilton’s series of 514 cardiac patients, 53 were thus terminated . 2 Mliile the 
infant mortality was slightly less than 4 per cent after the thirtj’-fifth week, over 
50 per cent of the viable infants delivered prior to the thirty-sixth week were lost. 
Thus it may be stated tliat the premature infant is particularly susceptible to the 
effect of congestive failure in the mother, even though the more mature fetus is 
relatively unaffected thereby. 

Month 


234S6789 



Pig. 2. — Incidence of cardiac failures in the v'arious months of pregnancy (Carr 
and Hamilton). Note tlie precipitate fall in the number of failures after the eighth 
month. 

Because the risk to the fetus in these cardiac cases decreases rapidly with each 
added month of intrauterine life, it is essential that spontaneous interruption of 
gestation be prevented and artificial termination be postponed as long as the best 
interests of the mother will permit. In this connection, it may be weU to note the 
observations of Carr and Hamilton concerning the period of gestation in which 
congestive failure is most likely to occur (Fig. 2). IVliile, according to them, con- 
gestive failure may occur at any month, the incidence of its occurrence is rather low 
up to the sixth month, after which it rises rapidly to reach a peak in the eighth 
month. Soon thereafter the tendency toward a break in compensation rapidly 
diminishes. These observations concerning the decrease in both maternal and fetal 
risk after the eighth month make imperative obstetric and cardiologic consultation 
in Order that both mother and child may have the benefit of the optimum time for 
delivery. 

Because the combination of prematurity and congestive failure is decidedly un- 
favorable for the child and because delivery or operative interference during a 
break in compensation is most hazardous for the mother, a pregnancj’ should not be 
terminated artificially in the course of congestive failure. By waiting until the 
patient has recovered from the break in compensation or until no further improve- 
ment is possible, both the mother and child will have a better chance for survival. 
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PRESSURE EFFECTS 

Not only are tlie pressure effects of labor more injurious to the premature than 
to the full-term infant, but the frequency and extent of the damage done vary 
inversely with the duration _ of pregnancy. In other words, the smaller the fetus 
the greater will be the risk of serious injury during delivery. Most of the 
danger is encountered in the second stage during which pressure on the utero- 
placental circulation may cause oxygen deprivation varying from mild anoxia of the 
brain to complete asphjTcia, or, pressure of the soft and malleable head against 
the resisting pelvic floor may produce brain injury and intracranial hemorrhage. 
On account of these dangers, the membranes should be preserved as long as possible 
and the second stage of labor should be terminated shortly after the head reaches 
the level of the ischial spines. The latter usually can be accomplished by doing 
an episiotomy under local anesthesia. Since this procedure removes most of the re- 
sistance at the outlet, it should be done in all cases. If the birth of tlie head 
does not follow soon after the episiotomy is done, extraction by low forceps is in- 
dicated. When the blades are carefully applied and only gentle traction is made, 
the low forceps operation protects the child’s head from injury. As a result, low 
forceps after episiotomy gives the lowest mortality of all methods of delivery. 

AUTAMN K 

Because the brain of the premature fetus is poorly protected by the imper- 
fectly developed intracranial supporting connective tissues and because the blood 
vessel w'alls cannot withstand as much pressure as those of the full-term infant, 
brain injury and intracranial hemorrhage are more common in premature than in 
full-term labors. If the child has a hypoprothrombinemia, the slightest injury to 
an intracranial vessel may cause serious bleeding. For this reason, vitamin K should 
be given to the mother several hours before premature termination of pregnancy is 
artificially attempted and every four hours during all premature labors. 

CONSERVATION OF HEAT AND AUTOTRANSFUSION 

Immediately after delivery and before the cord is tied, the newborn premature 
infant should be placed in a tub of warm sterile water to prevent the shock which 
might follow a sudden chilling of the body surface and to protect it against any 
unnecessary heat loss while waiting for the cord to stop pulsating. Often the cord 
is clamped and cut at once in order that the child may be immediately placed in 
an incubator. This practice is reprehensible since it deprives the immature infant 
of considerable blood which it otherwise might take up from the placental circula- 
tion. By the use of the warm tub, the attendant not only can wait for the pulsa- 
tions to cease but he can strip the cord toward the child and thus add still further 
to its blood volume. In addition to permitting time for this autotransfusion, the 
warm bath also makes it possible to aspirate retained material from the naso- 
pharynx without chilling the child. 

RESUSCITATION 

All attempts to stimulate respiration should be made with great gentleness and 
under no circumstances should the cluld be plunged alternately into cold and o 
water. Because the vital centers in the brain may be suffering from the results of 
anoxia produced during the delivery, the various chemical respiratory stimMants 
may do more harm than good. Carbon dioxide and alphalobelin, accordmgly, s lou 
not be used until the attendant is certain that sufficient oxygen is available to the 
brain cells to support their metabolic activity. If in doubt as to what to use, no 
harm and much good may result from the giving of oxygen. 

BREECH 

If breech extraction and internal version are accompanied by considerable fetal 
risk .when these operations are done at full term, the risk should be an , 

greater when the fetus is premature and fragile. Breech extraction an m 



BECK; REDUCTION OP PREMATURELY BORN INFANT MORTALITY 361 


wliicli are then recognized before the fetus has a good chance of survh-ing, will 
be hospitalized and treated with large doses of progesterone to diminish the ir- 
ritability of the uterus, in the hope that the bleeding niaj- be arrested and the 
pregnancj' prolonged until a child of more than 1,500 Gm. can be obtained. 

JIULTIPLE PREGNANCY 

Wliile the fetuses tend to be smaller in plural than in single pregnancies of the 
same duration, the additional risks of multiple pregnancy more than offset the added 
intrauterine life which premature twins enjoy over .single pregnancy infants of 
similar weight. These risks include the greater tendency toward nutritional de- 
ficiencies, toxemia, cardiac failure, overdistention of the uterus, uterine atony, 
malpresentation and operative delivery. In multiple pregnancies, therefore, all of 
the recommendations concerning the hygiene of pregnancy are doubly important. 

Because of the overdistention of the uterus, precaution should be taken to prevent 
the onset of premature labor. Once labor is established, its management should 
be as conservative as possible. The second twin should not be delivered by version 
and extraction just because the passages have been prepared by the delivery of the 
first twin. If the presentation of the second fetus is longitudinal, interference should 
be limited to rupture of the membranes and Nature should be permitted to complete 
the delivery. Only after a delay of at least one hour is version justifiable, since ver- 
sion and extraction is a dangerous procedure tvhen the fetus is premature. 

INTERRUPTION OF PREGNANCY 

One of the most promising fields for improvement in our prematurity end-results 
is that which is concerned with the artificial termination of pregnancy. Regardless 
of the method emplojTd to bring about the emptying of the uterus, the greatest im- 
provement will come from a more careful consideration of the size of the fetus and 
the period of gestation. Thoms and others have observed a definite relationship 
between the length of the occipitofrontal diameter and the length and weight of the 
fetus.^. 5 By the use of roentgen rays, the length of this diameter can be measured 
and from it the size of the fetus estimated. Whenever possible, therefore, the length 
and weight of the fetus should be determined by roentgenologic examination before 
pregnancy is interrupted. The unborn fetus also is entitled to the benefit of con- 
sultation with another experienced obstetrician in order that the pregnancy may 
be prolonged until the premature child’s chance for survival is good. These two 
measures should accomplish much in the reduction of the mortality of prematurely 
born infants. 

SEDATIVES 

In the management of premature labors, the use of the various sedative drugs 
and anesthetics has caused considerable controversy. The work of Snyder and 
Eosenfeld shows definitely that all of the drugs ordinarily used for the purpose 
of producing analgesia, amnesia and anesthesia in the mother, have a depressing 
effect upon the fetal respiratory movements.G Their observation would seem to in- 
dicate that the immature brain of the premature infant should not be further handi- 
capped by the depressing action of these drugs. On the other hand, Grier and 
Lussky, in a series of 453 premature infants, observed that the mortality for the 
infants whose mothers had been given these drugs was no higher than might be 
expected for their respective weight groups.'^ Since 410 of the 453 received seda- 
tion or anesthesia or both, the similarity in the end-results of the drug cases and 
the end-results of the entire series is to be expected. Comparison of their figures 
with those of New York City, likewise, shows a higher mortality among their drug 
and anesthesia cases for each weight group than is recorded for similar groups 
in New York. Although conclusions drawn from a comparison of this kind are not 
infallible, they seem to substantiate the deduction wliich might be drawn from the 
work of Snyder and Eosenfeld. Until further data are available, therefore, it is 
reasonable to conclude that sedative drugs and general anesthetics should not be 
given in tlie course of premature labor. 
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. only 7.3 per cent of the total living infants of Imomr weight bora 

in ISew York City in 1939 were prematurely born, the prematures wlio died witliin 
thirty days made up almost 60 per cent of the total' deaths under one month 
2. Of the 1,341 deaths under one month, 851, or 63 per cent, occurred on the 
nrst day. 


3. The best way to prevent mortality in the groups weighing under 1,500 6m is 
to prevent conception of sucli infants or to delay their birth until tliey are large 
enough to withstand tlie hardships of extrauterine life. 

4. Many premature deliveries may be prevented and the interruption of preg- 
nancy postponed by adequate prenatal care. 

5. If pregnancy is interrupted by cesarean section because of a fulminating 
toxemia, the operation should be done under local anesthesia and without the pre- 
liminary administration of sedatives. 


6. In cardiac disease, congestive failure is especially dangerous to the pre- 
mature infant. It, therefore, should be prevented by joint care of the mother by 
a competent cardiologist and obstetrician. 

7. Syphilis should be recognized by the use of routine YVassermann determina- 
tions and prematurity prevented by vigorous treatment of the mother throughout 
pregnancy. 

8. The dictum that there is no expectant treatment for placenta previa may have 
to be modified in the interests of the child. Careful observation in a good hospital 
and the use of large doses of progesterone might save some of the premature in- 
fants who are now lost in eases of placenta previa. 

9. "When a second twin lies longitudinally, it should be permitted to deliver 
spontaneously if possible. Only after a delay of at least one hour is version and 
extraction of a premature infant justifiable. 

10. Before artificially interrupting pregnancy, the size of the child should be 
estimated by means of the x-ray and consultation noth another competent ob- 
stetrician always is indicated. 

11. In the management of premature labor, morphine, scopolamine, the bar- 
biturates, and general anesthesia should not be given. 

12. Vitamin K should be given to the mother before premature interruption of 
pregnancy is attempted and throughout all premature labors. 

13. The membranes should be preserved as long as possible and episiotomy should 
be done to protect the premature infant from the pressure effects of labor. 

14. If possible, premature infants should be placed in a tub of warm water im- 
mediately after birth and allowed to remain there until the cord stops pulsating. 

15. Immediate tying of the cord robs the infant of the much needed blood 
which it otherwise might obtain from the placenta. Blood in the umbilical cord 
should be stripped toward the fetus before the umbilical cord is ligated. 

16. Low forceps preceded by episiotomy is a desirable method of delivery, es- 
pecially if the second stage tends to be prolonged. 

17. Cesarean section at times is a v-aluable method of delivery. It should be 
done under local anesthesia without preliminary sedation. The child should he 
delivered head first, and, if possible, the tjdng of the cord should be somewhat de- 
layed in order that the fetus may obtain some of the blood which is in the placental 
circulation. 


I wish to thank Mr. Tliomas J. Duffield and Dr, Sylvia L. Parker of 
Records for their kindness in furnishing me with the statistics on premature niortanij 
in New York City. 
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version, therefore, are the most dangerous of all obstetrical operations when the 
child is premature and should not be done if they can be avoided. In breech 
presentation, external version before or at the onset of labor often can be ac- 
complished, and the need for breech extraction at times may thus be eliminated. 


CESAREAN SECTION 

Cesarean section should be the safest method of delivering a premature infant. 
Most reports of premature end-results, on the contrary, show mortality figures much 
liigher than might be expected. Of the 286 premature infants delivered alive by 
cesarean section in New York, 80, or 28 per cent, died within one month. These 
figures certainly do not favor suprapubic delivery. Even when considered from the 
standpoint of the various weight groups, the results are disappointing, as 13 per 
cent of the infants between 2,000 and 2,500 Gm. and 40 per cent of those between 
1,500 and 2,000 Gm. failed to survive the first month (Table W). 


Table IV. Premature Mortality, New York City, 286 Cesarean Sections 


WT, IN GM. 

NUMBER 

DEATHS 

MORTALITY 

% 

MORTALITY FOR 

ALL PREMATURES 
% 

Under 1,000 

13 

11 

87 

93 

1,000-1,500 

25 

19 

83 

64 

1,500-2,000 

65 

26 

40 

24 

2,000-2,500 

183 

24 

13 

6 

Total 

286 

80 

28 

IS 


IVlien consideration is given to the fact that many of the sections were done 
for the worst eases of placenta previa and premature separation of tlie placenta, 
as well as in cardiac patients who had congestive failure, it may be stated that this 
method of delivery often was selected because of some grave maternal complication 
and that the fetal mortality frequently was due to the effect of that maternal com- 
plication rather than to the operation itself. IVe, accordingly, might take refuge 
behind this seemingly good explanation for our poor cesarean section results. On 
the other hand, might it not be well for us to review our own experience with a 
view to finding some constructive criticism which miglit better these results? In 
the light of my experience, the following suggestions seem warranted; 

1. Cesarean section should be done only after consultation and roentgenologic 
examination indicate that the child is over 1,500 Gm. in weight, unless the life of 
the mother might be jeopardized by postponing the interruption of pregnancy. 

2. Even after the fetus has reached the 1,500 Gm. limit, it is well to postpone 
operation if the condition of the mother and child will permit further delay. 

3. Several hours before operation, vitamin K should be given to the mother as an 
aid in the prevention of hemorrhage. 

4. No sedative drug should be given to the mother prior to operation. 

5. The operation should be done under local anesthesia. 

6. The low technique is preferable from the standpoint of both mother and 
child. 

7. The child should not be grasped by the feet and violently jerked out of the 
uterus. On the contrary, it should be delivered head first by as gentle manipulations 
as circumstances will permit. 

8. If there is no bleeding from the placental site and usually there is none when 
the low technique is followed, the cord should not be severed immediatel 3 '. ^VlIile 
waiting for its circulation to take up some of the placental blood, the child maj- 
be held by the feet so that whatever material is in the nasopharj-nx ma^' drain awaj-. 

9. Vigorous methods of resuscitation should be avoided. "When in doubt concern- 
ing the use of drugs, give oxj'gen rather than carbon dioxide and respiratory stimu- 
lants. 

10. A tub of warm water or a warm crib should be at hand to prevent any un- 
necessar}' loss of heat while the infant is being transferred to its permanent quar- 
ters in the nursery. 
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Gynecologic Operations 

Baistrocchi, J. D.: The Transverse Incision in Gynecology, Semana raed. 47: 1079, 

1940. 

The author extols the virtues of transverse incision for performing gynecologic 
laparotomies. He describes and illustrates the incision he uses. This type of in- 
cision should he used in all pelvic laparotomies except for the removal of very large 
tumors and for the performance of Wertheim operations. This incision is a definite 
safeguard against postoperative liernias. If drainage is necessary, it can readily 
be accomplished through the transverse incision, and tlie subsequent results are better 
than after drainage in longitudinal incisions. 

J, P. Greenhidl. 

Long, W., and Poole, W. B.: Review of One Thousand Consecutive Hysterec- 
tomies, South. M. J. 33: 1015, 1940. 

One thousand consecutive hysterectomies were performed by 49 attending surgeons 
in a general hospital during a four-and-one-half-year period with only 9 deaths and 
a mortality rate of 0.9 per cent. Four deaths occurred in 785 of the operations per- 
formed by 12 of the surgeons; there were but two fatalities (0.39 per cent) in 513 
operations of this series done by 5 operators. Peritonitis accounted for 4 of the 
deaths; 3 resulted from pulmonary embolus, and 2 from operative shoch. 

The supravaginal procedures numbered 923, and accounted for 8 of the deaths. 
In 125 of these patients the cervix was either cauterized or amputated. Fifty-seven 
complete abdominal hysterectomies were performed without any mortality’, and 20 
vaginal operations with one death. Thus the cervix was either treated or removed 
in 202 patients. The cervical stump, although normal in appearance, should be 
examined periodically. 

Operative risk is increased by the performance of multiple procedures. This 
factor may have been responsible for some of the complications and fatalities. 

Total complications numbered 122, of which there were 47 urinary tract infections. 
There were 25 wound infections, an incidence of 2.5 per cent. In the last 500 cases, 
approximately 50 per cent of the patients had a temperature elevation for more than 
four days. Forty patients received transfusions preoperatively, and S after opera- 
tion. 

Hysterectomy is preferable to radium therapy in women under 41 years of age, 
since ovarian function may be preserved. 

Arnold Goldbeeger. 

Cooke, W. B.: The Management of Salpingitis, South. Surgeon 8: 488, 1939. 

The intelligent management of salpingitis is based upon a knowledge of regional 
anatomy, the pathology and sequelas of such infection, the defense mechanisms ot 
the pelvic peritoneum and internal genitalia, and the type of bacteria involved. >6 
principles upon ■which are based the management of suppurative infection m 
general peritoneal cavity cannot be applied to the treatment of infections m i 
adnexa, and pelvic peritoneum. Gonococcal infection of the tube stimulates 
fense mechanism wliich is effectively bacteriostatic and favors complete loea reco 
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Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MABCH 11, 1941 

The following papers were presented: 

The Occipito-Posterior. Dr. D. Anthonj' D'Esopo (by invitation). 

The Diagnostic Value of Vaginal Smears in Carcinoma of the tlterus. Dr. 
Gr. IST. Papanicolaou (by invitation) and Dr. Herbert F. Trant. (For original 
article, see page 193.) 

BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF MAECE 7, 1941 

The following papers were presented: 

Theca Cell Tumors of the Ovary. Drs. Samuel A. Wolfe and Irwin Neigns (by 
invitation). (For original article, see page 218.) 

Remarks on Spinal Anesthesia in Obstetrics. Dr. Samuel Cosgrove, Jer.sey City, 
jST. J. (by invitation). 


OBSTETRICAL SOCIETY OP BOSTON 

MEETING OF MARCH 18, 

The follonung papers were presented: 

Prophylactic External Cephalic Version. Dr. John L. Newell. (For original 
article, see page 256.) 

Clinical Correlations of X-ray Pelvimetry by Thoms’ Method. Dr. Robert H. 
Barker. 



JOINT MEETING OF THE ST. LOUIS GYNECOLOGICAL 
SOCIETY, KANSAS CITY OBSTETRICAL AND GYNECO- 
LOGICAL SOCIETY, AND CHICAGO 
GYNECOLOGICAL SOCIETY 

FEBRUARY 15, 1941, AT ST. LOUIS, MO. 

The following papers were presented: 

A Study of the Ovaries and Endometrliuns of Patients With Fundal Carcinomas. 
Drs. Harold O. Jones and John I. Brewer. (For original article, see page 207.) 
Chronic Cervicitis. Dr. George F. Pendleton, Kansas City, klo. 


ST. LOUIS GYNECOLOGICAL SOCIETY 
MEETING OF APRIL 10, 1941 
The following papers were presented: 

Pregnancy at Term Complicated by Old Poliomyelitis With Residual Paralysis 
and Scoliosis. (Motion Picture.) Dr. Paul Fletcher. 

A Report of a Case of Amenorrhea and Sterility Treated With Progesterone. 
Dr. Willard Jil. Allen. 


365 



368 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


^ Genital tuberculosis is rare. Radical operative procedures are indicated; usually 
It is unwise to preserve an ovary in the face of a tuberculous infection. ’ 

Today, most gynecologists recognize the relationship of violin-string adhesions 
over the liver to genital gonorrhea. 

If one removes both Fallopian tubes^ the corpus of the uterus also should be re- 
moved. If one ovary is diseased and the other one is normal, the diseased ovary 
should be removed in toto. 

William C. Henske. 

Chalier, Andre: The Condition of the Adnexa in Uterine Fibroids and Their 

Surgical Sequelae, Presse med. 47: 1221, 1939. 

In the effort to determine the frequency and nature of associated adnexal dis- 
ease, the author reviewed 600 cases which had been treated for uterine fibroids. He 
found 212 records containing a complete description of the adnexa. 

In. the therapeutic management of uterine fibroids, two main principles must 
constantly be borne in mind: first, the attendant risk of the selected procedure, and 
second, the possibility of maintaining physiologic function in the postoperative 
period. 

In the 212 analyzed cases, the adnexa were recorded as normal in only 51 in- 
stances; while in approximately 75 per cent, they were in a pathologic condition. 
He divides the associated adnexal diseases into 3 groups: processes involving one 
or both ovaries, affecting one or both Fallopian tubes, and last, those involving both 
the tubes and ovaries. 

The adnexal disease was limited to one or both ovaries in 104 cases (circa 50 
per cent). This included atrophy of the ovary in 14 cases, larger ovarian lesions, 
seldom over orange size, in 17 and microeystie or poly- or sclerocystic ovaries in 
73 cases, these latter being bilateral 46 times (21.69 per cent). 

Tubal disease, in 11 cases included bilateral pyosalpinx (3), bilateral hydro- 
hematosalpinx (5), bilateral hydrosalpinx (2), and bilateral tuberculous salpingitis 
( 1 ). 

Mixed tuboovarian conditions, present in 45 cases (21.2 per cent) included peri- 
adenitis of prolapsed adne-xa (3 cases) and true adnexitis (32 cases). 

In these 161 instances of associated adnexal pathology, there were 69 cases of 
serious tubal, ovarian, or tuboovarian disease while in the other 73 cases the patho- 
logic changes were of minor importance. 

The 212 requiring uterine operations included 150 supravaginal hysterectomies 
and 38 total hysterectomies. In 24 cases more conservative surgery could be done: 
6 subisthmial hysterectomies, 3 defundations, and 15 myomectomies. 

Salvage of ovarian tissue during the concomitant adnexal surgery was possible 
in 98 instances, in 74 cases by conservation of ovarian tissue in sifir, and in the 
remaining 24 operations by complete or partial ovarian grafts into the labia majora. 

The author in conclusion stresses the advantage of conservatism by leaving some 
ovarian tissue in situ. He does not favor ovarian grafts. He had but one case in 
wliich preserved adnexa required operative reintervenfion, an ovarian infarction 
following removal of a uterine fibroid. 

Clair E. Folsome. 

Wharton, Lawrence E.: Further Experiences in the Construction of the Vagina, 

Ann. Surg. Ill: 1010, 1940. 

The author reports on 12 cases of constructing a vagina according to Ids sug- 
gested technique. The operation consists chiefly in the blunt dissection of the 
rectovesical space. Into this space is fitted a form of light hut fairly rigid matena 
which will not adhere to the raw vaginal walls. The author used a mold of Balsa 
wood covered with a rubber condom. The operation was performed by / differen 
operators. The results were perfect in 8 cases, unknown in 1 case, and comp e e 
or partial failure in 3 cases. Sexual life was normal and orgasm was definite j ex 
perienced by some of the women. The vaginal mold should be sufficient J 
resist the constant pressure of the perineal muscles, it should be smoo i, c ■ / 
sterilizable, nonabsorbent, and light so that it will not press against t le rec um. 
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witliout loss of function, providing that there is immediate and absolute bed rest. 
Local therapy and physical activitj- interfere with this reaction. The active phase of 
tubal inflammation subsides within seventy-two hours if bed rest is enforced at the 
earliest indication of salpingitis. Little damage is caused by unmixed gonococcal 
infection, and there is usually anatomic and functional recover}-. Ke-infections are 
usually accompanied by other organisms, and since tliese are in most instances of 
low virulence, the inherent defense mechanism continues to function, and the clinical 
course remains the same. Dominance of the secondary infecting bacteria is indicated 
by progressively active inflammation. 

Gonococci tend to retain their virulence in the cervix for long periods and thus 
favor opportunities for autoinfection. 

Diathermy, foreign protein therapy and Elliott treatment have not been of very 
great value in the treatment of acute gonorrheal salpingitis. Sulfanilamide may 
eradicate the source of re-infection in both the man and the woman ; little effect can 
be expected upon most of the mixed infections. Operative treatment is never in- 
dicated in the active phase of infection, for at this time it is associated with a high 
postoperative mortality. The knowledge that regression of the infection may be 
followed by functional and anatomic restitution to normal with even the possibility 
of pregnancy should encourage the observance of a conservative regime. 

Laparotomy is not performed until there has been an absence of temperature 
elevation above 99° F. for seventy-two hours following absolute confinement to bed, 
and unless the temperature does not rise following a vigorous pelvic examination at 
the end of this period. If the temperature fails to subside after the seventy-two- 
hour period of complete rest a daily examination should be made for collections of 
pus. These should be drained if detected. 

Arnold Goldberger. 

Gardner, George H.: The Management of Chronic Pelvic Infections, Surg., Gynec. 

& Obst. 70: 370, 1940. 

Although pelvic infections still occupy an extremely important position among 
gynecologic problems, tubal disease is a less frequent indication for surgery nowa- 
days. 

Acute salpingitis should not be a surgical problem because the disease is usually 
self -limited. The period of morbidity is shorter with conservative management; 
furthermore, acutely inflamed structures are more likely to rehabilitate themselves 
if they are not mutilated by operative trauma. 

If one is conservative, he will find that many pelvic masses resolve promptly and 
spontaneously without resorting to cul-de-sac drainage. 

If the tubal involvement is a simple catarrhal inflammation and the fimbriae are 
free, one should not remove the tubes. If the tubes are thickened, filled with pus, 
and the fimbriae are sealed, they may be removed. 

In pelvic surgery, drains through the posterior vaginal fornix are preferable to 
drains through the abdominal wall. The routine use of drains after a total hysterec- 
tomy probably increases postoperative morbidity. 

Sulfanilamide has found one of its chief fields of usefulness in the treatment of 
acute gonorrhea and in the management of postabortive and puerperal infections. 
Enthusiasm has been shown about pelvic heat therapy as an aid in liastening resolu- 
tion of subacutely inflamed pelvic structures. 

Relatively few women with acute gonorrheal salpingitis, postabortive infections, 
and puerperal sepsis ultimately require surgery for the correction of the residues of 
the acute inflammation. 

One should wait at least a year, or preferably a year and one-half, after an acute 
attack of gonorrheal salpingitis has subsided before operating, the only exception 
being the individual who repeatedly is reinfected. Under such circumstances the 
operation should be performed soon after an acute attack has subsided, before she 
has an opportunity to become infected again. After a cellulitis type of infection 
one should postpone operation indefinitely. The presence of fever is a contra- 
indication to surgical interference, unless one is operating to drain an abscess or 
to remove it. Exquisite pelvic tenderness, induration of tissues, and the presence of 
cellulitis usually denote a relatively active infection. 
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Unless the cystocele is very marked, there is no reason for the use of a retention 
catheter, however, if one is used it should be of plain soft rubber and must be 
introduced carefully and removed after five to seven days with exceeding care. In 
exceptional cases with little cystocele when no perineorrhaphy is done the patient may 
be up in a chair after two or three days and up and about in a few days more. 

J. P. Geeenhill. 

Pilcher, Prederick Jr., and Aikenhead, A. E.: Accidental Bilateral Ligation of the 
Ureters, Canad. M. A. J. 43: 436, 1940. 

The authors report a case of accidental bilateral ligation of the ureters during 
the course of a total hysterectomy. Treatment consisted of bilateral nephrostomy. 
Four weeks later one ureter had become patent to a ureteral catheter and shortly 
thereafter the nephrostomy tube on the opposite side dropped out. Intravenous 
pyelography ten months postoperatively demonstrated normal kidney pelves, calyces, 
and ureters. 

From a review of the literature the authors believe that the best treatment for 
such accidents is immediate nephrostomy rather than attempts at deligation. This 
should be followed later by appropriate treatment for the obstructing lesion such 
as end-to-end anastomosis or implantation of the ureter into the bladder or rectum. 
In many instances of simple ligation the lumen may be restored spontaneously. 

Carl P. Hlber. 

Knott, W.: The Prevention of Postoperative Thrombosis and Embolism by Means 
of Illevation of the Lower Extremities, Zentralbl. f. Gynak. 62: 679, 1939. 

Two series of obstetric-gynecologic operative cases (630 and 670 cases, respec- 
tively) were treated by similar methods for the prevention of thrombosis and em- 
bolism except that the latter group were kept for ten days with the lower extremities 
elevated. All patients were given a drug, ‘ ‘ Sympatol, ’ ’ for a few days before opera- 
tion and for fourteen days thereafter. Patients over fifty years of age and those 
upon whom plastic operations had been done were out of bed for short periods daily, 
beginning with the day of operation or the next day. Leeches were applied to the 
thighs on the day following operation. Except for the elevation of the foot of the 
bed, all patients were similarly treated. With this procedure deaths from embolism 
fell from 6 to 4, embolism from 20 to 5 and phlebitis from 4 to 1. Thrombosis 
increased from 10 to 13 cases. Details of the cases are given. The author suggests 
that the results warrant further investigation. 

J. L. McKelvet. 


Items 


American Board of Obstetrics and Gynecology 

The next written examination and review of case histories (Part I) for Group B 
candidates will be held in various cities of the United States and Canada on Satur- 
day, January 3, 1942, at 2:00 p.m. Candidates who successfully complete the Part I 
examinations proceed automatically to the Part II examinations held later in the 
year. 

Applications for admission to Group B, Part 1 examinations must be on file m the 
Secretary’s Office not later than October 6, 1941. Applications for Group A mus 
be in the Secretary’s Ofidce by March 1, 1942. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting at Atiant 
City, N. J., immediately prior to the 1942 meeting of the American Medical A - 
sociation. 
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additional use of mucous membrane grafts is not of much value, although a few 
pinch grafts over the end of the vaginal form have been used. Bleeding was the 
chief complication of this operation. 

Postoperative care is important and consists chiefly of keeping the vesicorectal 
space clean. It may be irrigated with salt solution or boric acid. A weak antiseptic 
solution, such as 2 per cent mercurochrome, maj' be used to paint the walls of this 
space. The lubricated form must be worn most of the time for two months. Inter- 
course is prohibited until the epithelium is thick and strong. The author lists two 
chief causes for failure. The first is due to failure to wear the vaginal form and 
the second to injury to the bladder or rectum that sometimes occurs in the 
course of the dissection. 

"WiLLiAii Berman. 

Grossmann, Hans: The Production of an Artificial Vagina by the Pomiation of 

Broad Based Skin Flaps, Zentralbl. f. Gj-niik. 63: 1810, 1939. 

Some of the various operations for the formation of artificial vagina are listed. 
The author objects to the fact that most are undulj' complicated. He describes a 
simple method which has been satisfactoiy in his hands in three cases. Broad based 
flaps of skin are made on each side and posteriorly. The former include the labia 
minora and majora which are adjacent. The usual dissection is followed by the 
apposition of these flaps and the usual postoperative care. This skin is said to be 
sufficiently loose and mobile to produce long flaps. The case described in detail 
ended up with a vagina 10 cm. long which admitted two fingers. 

The ultimate character of the vagina and the fate of accessory skin structures 
is not described. Indications are not discussed. Three illustrations describe the 
formation of the flaps and the results. 

J. L. McKeltoy. 

Matassarin: Eose Operation Eepair of the Trigonal Muscle (Incontinence in the 

Female), J. Kansas Med. Soc. 61: 189, 1940. 

In 90 per cent of these women a repair of the cystocele and perineum will give 
the desired relief but the other 10 per cent are not relieved of their dribbling, and 
many, though relieved of the incontinence, still have a marked dysuria. 

This operation is done in the following manner: Eoyston and Hose use twilight 
sleep and local anesthesia of % per cent novocaine with 4 min. 1 : 1000 adrenalin per 
ounce, as they believe it facilitates the dissection of the tissues and gives better 
hemostasis. It may be done, also, under a general or spinal anesthetic. 

The incision is an inverted T through the anterior vaginal wall from cervix to a 
point 1 cm. from external meatus. The vaginal flap is dissected from the bladder, 
being very careful to avoid injury to the urethra. The bladder is then freed from 
uterus by blunt dissection. The base of the incision is now carried far enough 
laterally to expose the base of the broad ligaments. A Ko. IS French, pezzar 
catheter is inserted into the bladder. Traction on the catheter will clearly mark the 
site of the internal sphincter, just in front of the bulbous tip. Using 00 or 000 
chromic catgut on a fine curved intestinal needle take a deep bite anteroposteriorly 
in the tissues close to the urethra approximate!}' three-fourths of an inch behind 
the internal sphincter. Emphasis is placed on carrying the suture anteriorly to 
within 1 cm. of the meatus. Care must be taken not to carry this suture too far 
posteriorly, to obstruct the ureteral orifice which is normally 3 cm. behind the in- 
ternal sphincter. This suture is not tied at present. Now, a similar suture is placed 
on the opposite side. If the cystocele is marked, a third similar suture should be 
placed in midline. These sutures will restore the normal axis of the urethra. 

A deep mattress suture of the same material (Kelly stitch) is then placed to re- 
inforce the internal sphincter and fix it around the trigonal muscle. The pezzar 
catheter is removed before any of these sutures are tied. 

With No. 1 chromic catgut the fascia is brought together and reinforced with 
another row of sutures. The bases of the broad ligaments are sutured anteriorly 
to the cervix, thus elevating it. The redundant vaginal mucosa is trimmed away and 
the incision sutured with No. 1 chromic catgut. A perineal repair is usually added. 
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The candidate should liave an adequate working knowledge of gross and 
microscopic obstetric and gjmecologic pathology. If the three years are spent in one 
hospital or institution, organized instruction in pathologj'- or other basic sciences 
should be provided. If the graduate obtains his complete training in several hospi- 
tals it would be extremely ditRcult for him to obtain sufficient instruction in 
pathology' unless the various hospitals offering residencies of a year or more should 
arrange for such instruction. It is desirable for the trainee to have three months’ 
full-time service in pathology or a specified number of hours weekly' combined witli 
another service for an equivalent period of time. 

Candidates for the certificate of the American Board of Obstetrics and Gyne- 
cology may be eligible for examination by the Board whose graduate training 
was obtained under the preceptorship of a competent obstetrician and gy'necologist 
and not necessarily as a resident or fellow in a hospital or graduate institution. 

The lists of hospitals approved for graduate training in obstetrics and gynecology 
are published from time to time in the Educational Number of The Journal of the 
American Medical Association. 


, Books Received 


THE THERAPEUTICS OF INTERNAL DISEASES. Volume III. Supervising 
Editor George Blumer, Clinical Professor of Medicine, Yale University School of 
Medicine, etc., and Associate Editor Albert J. Sullivan, Adjunct Clinical Professor 
of Medicine, George Washington and Georgetown Medical Schools, etc. 1941, New 
York, D. Appleton-Century Company, Inc. 

DIE GYNAEKOLOGISCHEN OPERATIONEN. Von Professor Dr. Heinrich 
Martins, Direktor der Universitaets-Prauenklinik in Goettingen. Zweite verbesserte 
Auflage, 424 Seiten, mit 427, zum groessten Teil farbigen Abbildungen und 
Bilderreihen von Kaethe Droysen. 1941, Leipzig, Verlag von Georg Thieme. 

FEMALE SEX HORMONES. By Edward A. Doisy, Philip E. Smith, Robert 
T. Prank, and Elmer L. Sevringhaus. 58 pages. 1941, Philadelphia, University of 
Pennsy'lvania Press. 

SPERMATOZOA AND STERILITY. By Abner I. Weisman, M.D., Adjunct 
Gynecologist, Jewish Memorial Hospital, N. Y., etc. With a Foreword by Robert 
L. Dickinson. 314 pages, 77 illustrations. 1941, New York, Paul B. Hoeber, Inc. 

YOU CAN BE HAPPILY MARRIED. By Gilbert Applehof, Jr., Rector of 
St. John’s Church, Alma, Mich. 218 pages. 1941, New York, The Macmillan 
Company'. 

THE DOCTOR TAKES A HOLIDAY^. By Mary McKibbin-Harper, M.D. 
Illustrated, 349 pages. The Torch Press, Cedar Rapids, Iowa, 1941. 

HANDBOOK OF ANAESTHETICS. Rer-ised by R. J. Minnitt, M.D., Lecturer 
in Anaesthesia, University of Liverpool, etc. With chapters on local and spinal 
anaesthesia by W. Quarry' Wood, M.D., Surgeon, Edinburgh Royal Infirmary'. Fifth 
edition, 103 illustrations, 364 pages. 1940, Baltimore, Williams and Wilkins 
Company'. 

MALIGNANT DISEASE AND ITS TREATMENT BY RADIUM. By Stan- 
ford Cade, F.R.C.S., Surgeon, Westminster Hospital, etc. 1280 pages, 623 illustra- 
tions, many' in color. 1940, Baltimore, Williams and Wilkins Company'. 
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As previously announced in the Board booklet, this fiscal year (1941-1942) of 
the Board marks the close of the two groups of classification of applicants for ex- 
amination. Thereafter, the Board will have onlj- one classification of candidates, 
and all will be required to take the Part I and Part II examinations. 

For further information and application blanks, address Dr. Paul Titus, Secretarj-, 
1015 Highland Building, Pittsburgh (6), Pennsylvania. 


Graduate Training- in Obstetrics and Gynecology 

The following is an excerpt from the report of the Committee on Graduate Stud}' 
of the American Board of Obstetrics and Gynecology, presented at its recent meeting. 
May 27, 1941, at Cleveland, Ohio; 

The Graduate Committee of the Board has kept in contact during the year with 
the Council on Medical Education and Hospitals of the A. M. A. The Council 
has sent the Committee a number of application blanks from hospitals requesting the 
approval of the A. M. A. and of the American Board on residencies in obstetrics 
and g}Tiecology. The blanks which are used in these reports were arranged last year 
by the A. M. A. and the Graduate Committee and were presented to the Board at 
its annual meeting in Atlantic City. 

It was decided that the recommendations of the Committee to the A. M. A. would 
be on the following basis: full approval, which is unqualified approval; provisional 
approval, which would require review of the situation within a year; action deferred, 
in which, in the opinion of the Committee, the conditions for approval or provisional 
approval have not been met, but which may be considered again within a year or 
two; nonapproval. 

Hospitals requesting approval of residencies are allocated according to the recom- 
mendations of the Committee. 

In addition the Council on Medical Education and Hospitals sent to the Committee 
for consideration similar blanks filled out by hospitals which had been approved 
previously by the Council on Medical Education and Hospitals and our Committee’s 
action on these hospitals is enclosed. 

A brief draft of the minimum requirements for residencies in obstetrics and/or 
obstetrics and g}'necology was drawn up. In so far as possible such suggestions as 
have been agreed upon by the Committee have been incorporated in this draft 
which is herewith submitted for the discussion of the Board. 

Minimum requirements for residencies in obstetrics and/or gynecology 

In addition to the items on the combined report blank of the Council on kledical 
Education and Hospitals of the A. M. A. and the American Board of Obstetrics 
and G}'necology, the candidate should have the following training or its equivalent: 

At least one year of hospital internship, preferably rotating, which should in- 
clude service in a well-organized department of obstetrics and/or gynecolog}'. 

Following this the candidate should have the equivalent of three years’ training 
in obstetrics and/or g}'necolog}', preferably both, under the supervision of competent 
obstetricians and g}’neeologists, some of whom, at least, should hold the certificates 
of the American Board. 

During the three years he should have clinical work in obstetrics and/or gyne- 
cology to include prepartum clinics and g}'necologic diagnosis; out-patient ob- 
stetrics, ambulatory g}'necolog}' and minor gynecologic operations arc desirable; 
obstetric hospital service consisting of assisting in and delivery of normal and com- 
plicated labors; g}'necologic hospital service which should consist of both non- 
operative and operative services. 

To be approved for residency a hospital should have at least 950 obstetric de- 
liveries and an equal number of eases of g}'necologic cases yearly; in sucli a limited 
service there should be at least 100 “free” deliveries. Three or more years of grad- 
uate training need not necessarily be spent in one hospital or institution. 
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Nenropsyehiatrists have long been responsible for the care of individ- 
uals handicapped by birth injuries. Failure of efforts to relieve entirely 
these conditions has directed attention to their prevention. As a result, 
we now find some neuropsyehiatrists intensely interested in obstetric 
methods and attempting to influence obstetricians in the choice and 
dosage of drugs and anesthetics used for relief of pain during labor 
and delivery. 

In addition to all this, public health agencies have recently taken a 
more active interest in maternal welfare. Obstetricians are attempting 
to comply 'with the demands of manj'- new public health rules and regu- 
lations designed to protect the lives and health of women and their 
newborn infants. 

In other words, obstetricians now find themselves in the position of 
attempting to satisfy the increasing demands of an enlightened public, 
specialists in related fields of medical practice and their o^vn local De- 
partments of Health. It is probably fair to state that in no other type 
of specialty practice has there been manifest, on the part of individuals 
or health agencies, as much interest in the suitability of methods em- 
ployed or the results obtained. This may be regarded as a logical de- 
velopment because in the practice of obstetrics a large group of essen- 
tially healthy individuals must be subjected to conditions which often 
involve serious risk to their lives and health. 

Obstetricians can hardly fail to be conscious of this increasing demand 
for perfection in the results of their work. Its effect is a wholesome 
one in that it is an important factor in forcing us to improve hos- 
pital obstetric facilities, to develop new and better methods and to re- 
consider the logic of certain accepted obstetric procedures. 

Interest in this subject led to a recent study of all fetal deaths occur- 
ring on the obstetric service at the Woman’s Hospital during a five-year 
period from 1935 to 1939 inclusive. A detailed analysis was made of 
the causes of these deaths in relation to the health of the mothers during 
pregnancy, the character and management of their labors and deliveries, 
and the progress of infants that were born alive but died within one 
month after birth. The study included all deaths of viable infants 
born on both our ward and private obstetric services. 

This study Avas undertaken Avith the purpose of placing emphasis on 
the more common causes of fetal deaths. It Avas hoped that by arous- 
ing interest in factors AA'^hich had contributed to failures, management 
of certain obstetric complications might be improAmd. 

In accordance Avith the standard of Auability Avhieh we liaAm used for 
a number of years, babies Avere considered nonviable and Avere ex- 
cluded from this study, if they weighed less than 1,500 Gm. at birth 
or Avere less than 35 cm. in length. 

Within the fiAm-year period, 7,661 Auable babies were born. Of these, 
271 were either born dead or died AAdthin one month after birth. The 
incidence of fetal deaths AAms therefore 3.5 per cent, or 35 per 1,000 
viable births. 

In the folloAAung 15 tables (Tables I to X\^), data resulting from 
the study of this small series of fetal deaths is summarized. 



American Journal of 
Obstetrics and Gynecology 


VoL. 42 


September, 1941 


No. 3 


Original Communications 


OBSTETRIC RESPONSIBILITY FOR THE PREVENTION OF 

FETAL DEATHS'"’ 

Albert H. Aldridge, B.S., M.D., F.A.C.S., and 
Richard S. Meredith, B.S., M.D., New York, N. Y. 

(From the Clinic of the Woman’s Hospital) 

W ITHIN less than a decade, “maternal welfare” has become an in- 
creasingly important phase of public health. Through a better 
organized nationwide program of education, prospective parents are 
becoming aware of the advantages of modern obstetric methods. The 
medical profession and hospital authorities are making determined 
efforts to provide proper facilities to meet the growing demand for 
obstetric care in hospitals. 

Pediatricians, responsible now for the care of newborn infants in 
many hospitals, have established simplified routines of infant feeding 
which satisfy the demands of most babies. Feeding problems in ma- 
ture infants have been reduced to a mininnun. As a result, pediatricians 
are concentrating their attention upon other problems such as develop- 
ment of a satisfactory routine for the care and feeding of premature 
infants, prevention and treatment of infections in the newborn, and 
measures necessary to improve the health and development of babies 
at birth. 

Internists have become much interested in the progress of pregnancy 
and its effect on the health of Avomen who are the victims of chronic 
organic diseases and especially those of the cardiovascular sj^stem and 
the Iddneys. 

‘Presented at a meeting of the AA’'ashington Gynecological Society, March 15, 1941. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘ ‘ Original Communications. ’ ’ 
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In New York a large committee of pediatricians and obstetricians ap- 
pointed by the Commissioner of Health is studying methods for preven- 
tion of newborn premature infant mortality. Presuming that the prob- 
lem was a pediatric one, the committee was placed under the chairman- 
ship of an enthusiastic pediatrician. After many months of collecting 
and analyzing statistics, the unavoidable conclusion has been reached 
that the problem is essentially an obstetric one. 

Table III. Distribution of 271 Petal Deaths as to Weight at Birth and Time 

OP Death in Eelation to Labor 


TIME OP FETAL 

DEATH 

WEIGHT AT BIRTH 

TOTAL 

PER CENT 


2,500 GM. 
AND OVER 

Ante partuin 

1 25 1 

31 

56 

21 

Intra partum 

15 

61 

76 

28 

Neonatal 


79 


51 

Total 

100 

171 


100 

Per cent 

37 

63 

100 1 

— 


It is a well-known fact that when babies are too large at time of de- 
livery, the risk of birth injury to both mothers and their babies is in- 
creased. Table IV is a summary of the birth weights of 70 of the 271 
babies in the series that were of a size recognized as above average 
normal when delivered. 

Table IV. Summary op Birth Weights op Oversized Babies in Series of 

271 Fetal Deaths 



TIME OP DEATH 


BIRTH WEIGHT 

ANTE 

PARTUM 

INTRA 

PARTUM 

POST 

PARTUM 

TOTAL 

3,500 to 4,000 Gm. 

(7 pounds 11 ounces to 

8 pounds 13 ounces) 

6 

20 

21 

47 

4,000 to 4,500 Gm. 

(8 pounds 13 ounces to 

9 pounds 15 ounces) 

4 

6 

6 

i 

16 

4,500 to 5,000 Gm. 

(9 pounds 15 ounces to 

11 pounds 0 ounces) 

5,000 Gm. 

(11 pounds 0 ounces) 

2 

3 

1 

1 

j 

1 

6 

1 

Total 

12 

29 

29 

70 


During the first month of life, prematurity and conditions associated 
with it, constitute by far the most important predisposing factor in the 
causation of infant deaths. From reliable statistics it has been esti- 
mated that the chance for survival of a baby born alive at term is 
more than 15 times better than that for a premature infant. 

Table V is a summary of the incidence of fetal deaths in the various 
weight groups which occurred at the Woman’s Hospital during the 
years 1938 to 1940, inclusive. For safety to the baby, it demonstrates 
the importance of prolonging intrauterine life of the fetus to as near 
full term as possible. 






















ALDRIDGE AND MEREDITH: PRE%rENTION OP FETAL DEATHS 


375 


Table I. Summary op Data Regarding 271 Fetal Deaths Occurring at the 
Woman’s Hospital During the Years 1935 to 1939 Inclusive 


Tlio study included all fetal deaths of viable babies, babies at least 35 cm. in 
length and weighing not less than 1,500 Gm. (3 pounds 5 ounces) at birth. 

Total No. of viable births 7,661 

Total No. of fetal deaths 271 

Percentage of fetal deaths 3.5 

Fetal death rate, 35 per 1,000 viable births. 

The 271 babies were born to 269 women (2 sets twins). 


HOSPITAL STATUS 

OF MOTHERS 

1 babies WERE DELIVERED BY 

Private 

116 

Attending surgeons 

115 

Ward 

155 

Resident surgeons 

122 



Courtesy surgeons 

34 

Total 1 

271 

1 

1 

271 


Table II. Summary op Previous Pregnancies as Recorded in the Histories op 

269 Mothers 


138 Women had had no previous pregnancies. 

131 Women had had 318 pregnancies which were terminated as follows; 


Spontaneous abortions 42 

Induced abortions 25 

Premature deliveries 9 

Delivery at term 242 

Total “sis 


Outcome of the 242 babies bom at term was as follows: Living babies 207; still- 
births 23; Neonatal deaths 12. The 131 mothers had lost 35, or 16.9 per cent, of 
babies born at term in previous pregnancies. 


Since the 131 women had lost 16.9 per cent of babies born at term in 
previous pregnancies, it would seem reasonable to expect that an inci- 
dence of obstetric complications above average might be encountered 
during the pregnancies being reviewed in this study. 

In the classification of newborn infants, birth weight has come to be 
recognized as the most reliable single index of prematurity. By this 
standard, babies weighing less than 2,500 Gm. (5 pounds 8 ounces) at 
liirth are considered to be premature. In Table III, it will be noted 
that in the series of 271 fetal deaths to be reported, 37 per cent of the 
babies had birth weights ranging between 1,500 (3 pounds 5 ounces) 
and 2,500 Gm. (5 pounds 8 ounces) and were therefore classified as 
premature. 

As shown in Table III, approximately one-fifth of the fetal deaths 
occurred in utero before the onset of labor. About one-half of the babies 
died either before the onset or during the course of labor. The remain- 
ing one-half were born alive but died within the first month of life. 

In the past, prematurity has been considered the cause for many neo- 
natal deaths which we now know were due to intrauterine asphyxia and 
birth trauma. The susceptibility of premature infants to the develop- 
ment of these conditions during labor and delivery is now well recog- 
nized. Because a very high percentage of neonatal deaths in premature 
infants are due to birth trauma and asphyxia, the responsibility of an 
obstetrician does not end with the delivery of a living premature infant. 
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Table V. Summary of Outcome of Premature Babies Born at the 'Woman’s 
Hospital From 1938 to 1940, Inclusive, in Relation to Birth Weights 


weight at birth 

GM. 

NUMBER 

DEATHS 

per CENT 

1,500 to 1,750 

50 

14 

28.0 

1,750 to 2,000 

58 

11 

18.97 

2,000 to 2,250 

97 

12 

12.37 

2,250 to 2,500 

166 

7 

4.22 

Total premature births 
(1,500-2,500 Gm.) 

371 

44 

11.86 

Total term births 
(2,500 Gm. and over) 

4,802 

56 

1.17 


With improvements in the routine care of premature babies, some 
neonatal deaths can probably be prevented. However, the most effec- 
tive means of reducing the incidence of these deaths is to reduce the 
incidence of premature births. This is not easy to accomplish as no 
cause can be found for a considerable percentage of prematurely termi- 
nated pregnancies. 

In the prevention of premature fetal deaths, contraception and 
sterilization have a definite place. In some women with conditions 
such as chronic cardiovascular disease, chronic nephritis, and diabetes, 
which predispose to premature birth, pregnancy should be prevented. 
For any woman who has tuberculosis, syphilis, or subnormal physical 
health from any cause, pregnancy should be postponed to improve the 
chances for a normal pregnancy and a healthy child. 

As our knowledge of the essential requirements for the health of a 
woman in the prenatal period increases, means may be found to reduce 
the incidence of premature births. Certainly women should be en- 
couraged to follow a good routine of rest and hygiene during pregnancy 
with the hope of preventing premature delivery as well as other com- 
plications. 

Table VI is a summaiy of causes of the 271 fetal deaths. Diagnosis 
of the cause of death was established by autopsy in 203, or 75 per cent, 
of the babies in the series. 


Table VI. Summary op Causes op the 271 Fetal Deaths 


CAUSE OP DEATH 

ANTE 

INTRA 

NEONATAL 

TOTAL 

PER CENT 

PARTUM 

PARTUM 

Trauma 


30 

49 

79 

29 

Intrauterine asphyxia 

16 

17 

11 

44 

16 

Asph 3 rxia and trauma 

30 

19 

32 

81 

30 

Congenital malformations 

7 

6 

23 

36 

13 

Miscellaneous 

3 

4 

24 

31 

12 

Total 

56 

76 

139 

271 

100 

Per cent 

21 

28 

51 

100 

— 


75 per cent of deaths were due to trauma or asphyxia or 'both. 


Prom Table VI it will be noted tliat trauma and asplij^xia were by 
far the most important factors in the causation of the 271 deaths. 
Briefly it may be stated that trauma and asphyxia were responsible for 
75 per cent of the deaths, congenital malformations for 13 per cent and 
miscellaneous conditions for the remaining 12 per cent. 
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Table VIII. Summary op Congenital Malformations Resulting in 36 op the 

271 Fetal Deaths 


diagnosis 

NO. 

DIAGNOSIS 

NO. 

Malformation of lieart 

4 

Abnormal trachea and bronchi 

3 

Mongolism 

2 

Diaphragmatic hernia 

3 

Hydroceplialus 

6 

Atresia duodenum 

1 

Hydrocephalus, hypertrophic bladder 


Atresia colon 

1 

and bilateral hydroureters 

1 

Pyloric stenosis. Malformation of 


Hydrocephalus, imperforate anus. 


chin and hand 

1 

absence of both kidneys 

1 

Ectopia of viscera 

1 

Anencephalus 

3 1 

Malformation both kidneys 

1 

Spina bifida 

1 1 

Hj’poplasia adrenals 

1 

Anencephalus and spina bifida 

2 

Cleft palate, anisophthalmy 

1 

Anencephalus, absence of both 


Harelip, aspiration 

1 

adrenals and right kidney 

1 

Massive umbilical hernia 
(eventration of viscera) 

1 

Total 

21 

Total 

15 


Table IX. Summary op Miscellaneous Conditions Resulting in 31 op the 271 

Fetal Deaths 


TIME OP fetal deaths 


CAUSES OP DEATHS 

ANTE- 

PARTUM 

INTRA- 

PARTUM 

NEONATAL 

TOTAL 

Prematurity 



4 

4 

Postmaturity 

1 



1 

Erythroblastosis 

1 2 


4 

6 

Bronchopneumonia 



4 

4 

Bronchopneumonia and atelectasis 



3 

3 

Bronchopneumonia and aspiration 



1 

1 

Lobar pneumonia agranulocytosis 



1 

1 

Icterus gravis 



2 

2 

Anemia, icterus, splenomegaly 



1 

1 

Edema neonatorum, parenchymatous. 



1 

1 

degeneration of internal organs 


1 



Gastroenteritis 



1 

1 

Status thymolymphatieus 


1 

1 

2 

General peritonitis 

! 


1 

1 

Aspiration amniotie fluid 


3 


3 

Total 

3 

4 

24 

31 


From study of Tables VII, VIII, IX, and X, it is apparent that the 
best opportunity to reduce the incidence of fetal deaths is in the pre- 
vention of birth trauma and fetal asphyxia, the result of labor and 
delivery. 

In this series of 271 fetal deaths, 215 (intrapartum 76, neonatal 139) 
occurred during the course of labor or within one month after birth. 
Of these 215 deaths, 158, or 73.4 per cent, nearly three-fourths, were 
due to trauma and asphyxia. 

Much has been written as regards the dangers of birth in.iury to 
babies from operative interference. In the light of our present knowl- 
edge too little emphasis has been placed upon damage resulting to 
babies and mothers from unduly prolonged pressure of labor and the 
opportunity which not infrequently comes to save babies by timely 
and skillful operative interference. 

In a study^ of the comparative results of spontaneous delivery and 
delivery by so-called prophylactic forceps at the Woman’s Hospital, 
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of labor rather than the delivery. Approximately 85 per cent of the 
158 babies were eventnally delivered by operative means. 

A study of the records shows that many of these deaths occurred in 
unduly prolonged labors, and labors that failed to progress because 
of faulty positions of the presenting part, abnormal presentations and 
cephalopelvic disproportion that was discovered too late in labor. 
Timely operative interference would almost certainly have saved the 
lives of some of these infants. 

Tables XI and XII show the methods of delivery employed in the 56 
cases with antepartum death of the fetus and the 215 cases in which 
the fetus died during labor and delivery or in the neonatal period. 

Table XL Method of Delivery Employed in Relation to Causes of the 56 
Ante-Partum Fetal Deaths 


METHOD OP DELIVERY 

1 CAUSE OP DEATH 

TOTAL 

INTRA- 

UTERINE 

ASPHYXIA 

ASPHYXIA 

AND 

TRAUMA 

CON- 

GENITAL 

MALFOR- 

MATIONS 

MISCEL. 

Spontaneous 

7 

22 

6 

2 

37 

Forceps 

1 

1 




Low 

1 




1 

Prophylactic low 

2 

3 



5 

Mid 

1 


1 

1 

3 

Breech 






Extraction 


1 

! 


1 

Version and extraction 

2 

1 



3 

Cesarean section 






Classical 

1 




1 

Cervical 

2 

2 



4 

Vaginal hysterotomy 


1 



1 

Total 

16 

30 

7 

3 

56 


Table XII. Method of Delwery in Relation to Causes of 215 Fetal Deaths in 
76 Intrapartum and 139 Neonatal De.aths 


METHOD OF DELIVERY 

1 CAUSE OF FETAL DEATHS 

TOTAL 

TOTAL 

TRAUMA 

INTRA- 

UTERINE 

ASPHY'XIA 

ASPHYXIA 

AND 

TRAUMA 

CON- 

GENITAL 

MALFOR- 

MATIONS 

MISCEL. 

Spontaneous 

10 

1 

13 

6 

8 

38 

38 

Forceps 







113 

Low 

11 

6 1 

7 

4 

6 

34 


Prophylactic low 

15 

5 1 

3 

6 

6 

35 


Mid 

18 

5 ] 

9 


4 

41 


High 

2 


1 





Breech 







35 

Delivery 


1 

1 





Extraction 

12 

1 

3 



18 


Version and extraction 

9 

2 

2 


1 

15 


Cesarean section 







29 

Classical 


1 

1 



2 


Cervical 


6 


4 

1 

19 


Extraperitoneal 





2 



Porro 




1 




Total 


28 

51 1 

29 

28 

215 1 

215 
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Table XIII is a record of presentation and method of delivery em- 
ployed in the 158 eases in Avhich death of the fetus occurred during 
labor and delivery or in the neonatal period as a result of trauma and 
asphyxia. 

Table XIV is a record of the indications and types of operations 
employed in the 35 cases delivered by cesarean section. 

Table XIV. Indications and Type of Operation Employed in the 35 Babies 

Delivered by Cesarean Section 


INDICATIONS 

I TYPE OF operation 

TOTAL 

class. 

CERV. 

EXTRA- 

PERIT. 

PORRO 

VAGINAL 

Placenta previa 

1 

8 


1 


10 

Abruptio placentae 

1 

1 




2 

Cephalopelvic disproportion 


4 

2 



6 

Abnormal presentation 







Breech 



1 



2 

Transverse 




1 


2 

Cervical dystocia 



2 

1 


3 

Fetal distress 






2 

Cardiac disease 

1 





1 

Myomas 




1 


1 

Failure of induction 

i 



1 

1 

1 

Previous cesarean 

1 

4 


1 


5 

Total 

3 

23 

5 

1 3 

1 

35 


Time of fetal deaths: Antepartum 6, intrapartum 8, neonatal 21, total 35. 
Condition of babies before operation: Normal 22, in distress 7, dead 6, total 35. 
Weight of babies: 1,500 to 2,500 Gm. 8, 2,500 Gm. and over 27, total 35. 


Table XV shows the age at time of death of 139 babies that died 
within one month after birth. Forty-three per cent of these babies 
Aveighed less than 2,500 Gm. at birth and Avere therefore classified as 
premature. Nearly three-fourths of the neonatal deaths occurred Avith- 
in forty-eight hours after birth. 


Table XV. Distribution of the 139 Neonatal Deaths in Eelation to Birth 
AA'^eight and Age at Time of Death 


! 

WEIGHT OP BABIES ' 

AT birth 

TIME OP 

UNDER 

24 

HOURS 

NEONATAI 

FROM 

24 TO 48 
HOURS 

, DEATHS 

FROM 48 
HOURS 
TO 1 
MONTH 

TOTAL 

PER 

CENT 

1,500 to 2,500 Gm. 

35 

11 

14* 

60 


2,500 6m, and above 

41 

11 

27 

79 


Total 

76 

22 

41 

139 


Per cent 

55 

16 

29 

100 

Bbh 


‘Includes one hydrocephalic baby that lived 105 days. 


DISCUSSION 

In the analysis of this small series of fetal deaths, it has been obvious 
that many of our failures resulted from lack of success in handling 
some rather common obstetric conditions and complications. 

In the past feAv years, some of our methods of handling certain 
obstetric complications have been gradually revised Avith the hope of 
increasing safety to mothers and avoiding some of the unfortunate 
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placenta is implanted in the lower uterine segment, most obstetricians 
are now agreed that cesarean section is the safest method of delivery. 
In onr experience, delivery by the abdominal route combined with 
adequate replacement of blood loss and strict precautions against in- 
fection have markedly reduced the incidence of mortalit 3 ^ from this 
complication in both mothers and babies. 

In the treatment of abruptio placentae, we are called upon to treat 
a mild form in which simple rupture of the membranes and occasion- 
ally a hydrostatic bag yield satisfactory results, and the severe form 
which must be regarded as one of the most serious complications of 
pregnancy. In the hands of the most expert obstetricians, the severe 
form is attended by maternal mortality of at least 6 per cent and a 
high incidence of fetal deaths. Difference of opinion still exists as to 
the best method of treatment for this severe form. Some obstetricians 
favor the use of the Beck binder or the Spanish windlass and delivery 
by vagina. It is agreed that success in treatment of the severe form 
Avill depend upon control of bleeding and emptying the uterus as soon 
as possible. In our experience prompt cervical cesarean section offers 
the most logical and safest means of accomplishing both of these ob- 
jectives. Incidentally this method is a lifesaving measure for some 
babies that would be lost in delivery by the vaginal route. 

A considerable percentage of fetal deaths in this series resulted from 
unsuccessful management of labors and deliveries complicated by faulty 
positions of the presenting part, abnormal presentations of the fetus 
and cephalopelvic disproportion, the result of contracted pelvis or over- 
sized babies. 

It is not within the scope of this presentation to attempt to discuss 
the faults in management of all these varied conditions and complica- 
tions which were responsible for many of the fetal deaths in the series 
that has been reported. Suffice it to say that results of treatment 
would have been better in some instances if certain important proce- 
dures had been folloived. 

Perhaps the most valuable obstetric contribution of this generation 
for safety of mothers and their babies has been the development and 
perfection of the stereoscopic method of roentgen pelvimetiy. It offers 
a precise means for determining the size and conformation of the boiy 
pelvis. By use of this diagnostic method, it is possible to predict with 
considerable accuracy what may be expected during the course of labor 
and as to whether delivery by vagina is possible or safe. By its use 
the decision to deliver certain patients by cesarean section can be made 
without the increased risk of operation after a prolonged test of labor. 

The safetj’- of a patient during labor and delivery could be promoted 
if obstetricians would make use of roentgen studies more frequently 
to cheek diagnosis when uncertainty exists as to the position and pre- 
sentation of the fetus and when there is any question as to whether 
delivery by vagina is possible or likely to be attended with unjusti- 
fiable difficulties. 

Prevention of tragic results in the outcome of labors and deliveries 
complicated by unusual positions of the presenting part, abnormal 
presentations or cephalopelvic disproportions require careful observe- 
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stetric environment is the safest method of delivery for both mothers 
and babies in some of these cases. Considerable obstetric judgment is 
required to decide whether and when these patients should be delivered 
by cesarean section. Faulty judgment may result in unnecessary 
cesarean sections or injured babies because delivery by the suprapubic 
route has been too long delayed. 

In some patients with incompletely dilated cervices, if delivery be- 
comes necessary in the interests of either the mother or baby, single 
or multiple cervical incisions are sometimes useful. However, this 
procedure cannot be employed without some danger of excessive bleed- 
ing and the risk of injury to important adjacent anatomic structures. 
This method should certainly not be used unless the head is well in the 
pelvis and the cervix is well thinned out and considerably dilated. 

In 58 (26.9 per cent) of the labors in this series, which resulted in 
intrapartum or neonatal deaths, the fetal head engaged in an oecipito- 
posterior position and had failed to rotate completely when delivery 
was attempted. In 33, the head was still in an occipitoposterior posi- 
tion, and in 25 it had rotated to a transverse position when delivery 
was undertaken. Eighteen or more than one-third of the 58 babies 
were in distress or dead before the decision to interfere had been 
reached. Twenty-seven of the 58 labors were prolonged as regards 
the first, the second, or both stages of labor. 

In all that has been written regarding so-called conservative ob- 
stetrics, no condition has received more attention than occipitoposterior 
position. The advice has invariablj’- been to leave the occiput posterior 
to nature, with the assurance that she would rarely require assistance 
if given sufficient time. 

In former days when many women were delivered in their homes or 
in hospitals with inadequate obstetric facilities, this was undoubtedly 
sound obstetric teaching. However, in these days, when a high per- 
centage of women are being delivered in well-equipped hospitals by 
expert obstetricians or under their supervision, will the practice of 
leaving all occiput posteriors to nature still yield the best results that 
can be had? If such labors progress well and the babies show no signs 
of distress, the treatment should be no different than that for anterior 
positions. However, if all women with occipitoposterior positions are 
carefully followed during the course of their labors, we are convinced 
that it is possible to select a certain small percentage in which timely 
operative interference is likely to be less harmful to the mothers and 
their babies than continuation of labors which are progressing too 
slowly. 

If we are to prevent fetal deaths from conditions associated with 
occipitoposterior positions, the indication for operative interference 
should be unsatisfactory progress of labor rather than fetal distress. 
The records show that if this rule had been followed some of the fetal 
deaths in this series might have been avoided. 

Twenty of the fetal deaths in this series occurred in women treated 
for placenta previa and premature separation of normally situated 
placentas. For patients Avith placenta previa Avho come under observa- 
tion before the ceiwix has dilated and in those in Avhom considerable 
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5. Skillful and timely operative interference will reduce the inci- 
dence of birth injuries to some babies that survive as well as to those 
that die. 

6. ProAuded Avomen can be deliAmred in a good obstetric enAuronment 
by skillful obstetricians, or under their direction, there is reason to 
belicAm that more babies and mothers will be injured by undue pro- 
longation of labors that fail to progress than by timely operative 
interference. 

7. It is possible that too much obstetric analgesia and anesthesia 
added to other contributory causes for intrauterine fetal asphyxia may 
be responsible for some fetal deaths or injured babies. 

8. With Avidespread interest in obstetric results, it behooA^es obste- 
tricians to reconsider their methods and to determine AAdiether the 
accepted so-called eonservathm procedures can still ahvays be de- 
pended upon to yield the best results. 

9. Experience has shown that skillful application of the ncAver oper- 
atiAm obstetric procedures for the pi-otection of either mothers or their 
babies, haAm iuAmriably reduced the hazards of labor and delivery for 
both. Results of the use of prophylactic forceps, and cesarean section 
for placenta previa, provide coiiAdncing evidence of the truth of this 
statement. 

10. At least three-fourths of all fetal deaths, within the first month 
of life, are due to obstetric causes. Responsibility for their prevention 
is obstetric, in that it involves essentially prevention of premature 
births and management of labors and deliveries in Avays to prevent 
fetal trauma and intrauterine asphyxia. 
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A^'irulent S. pallida are discharged by the sj'philitic woman into the vagina in 
the presence of local lesions early or chronologicallj^ “late” (more than four j'ears’ 
duration) in the course of the disease as a relapsing phenomenon. In the absence 
of sucii lesions, thej’ are discharged only through the menstrual blood of the earl}" 
S3"pliilitic, or from an abnormal appearing cervix, in which instance it is probable 
tiiat lesions are present within the cervical os or uterus. 

Infectiousness through the vagina is periodically recurrent rather than continu- 
ously present in the S3'philitic woman and depends upon the presence or absence 
of local lesions. The physiologic secretions are not infectious. 

No data can be given as to the absolute end point of cervical relapse, and no 
estimate of the frequency of this relapse is available. In the author’s series, 
infectious cervical relapse was found to have occurred at least six and one-half 
3 ‘ears after definite onset of the disease. 


C. 0. Maland 
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tion of the progress of labor. The treatment of such patients should 
be carried on under the strict supervision of obstetricians who have 
had sufficient training and experience to know when interference is 
likely to yield better results than a continuation of labor. Results of 
the study that has been reported offer conclusive evidence that the 
choice of the optimum time for interference is just as important as the 
selection of a proper operative procedure to fit the case. 

Twenty years ago it Avas not uncommon for an obstetrician to accept 
conditions and to adopt a method of delivery aa’^McIi Avas sure to result 
in a stillborn baby. This Avas sometimes based on the fact that “the 
patient Avas young and could try again.” On occasion this course Avas 
followed in face of conditions Avhich were likely to repeat themselves 
in subsequent pregnancies. 

In recent years, we have been much interested in the preAmntion of 
maternal birth injuries. Most of these injuries are noAv preAmntable 
or can be successfully relieved by vaginal plastic surgery. HoAveAmr, 
perhaps the most serious birth injury in its effect on the health and 
happiness of a Avoman, is the emotional injury AAdiieh comes through 
loss of a baby at birth and particularly her first. If a A\mman loses 
her first baby and for anj'- reason is unable to conceive again, the result 
is often a tragic one. If she loses the first child, success in subsequent 
pregnancies never seems to provide sufficient compensation for the 
initial loss. 

Conditions associated Avith pregnancy and particularly the first prob- 
ably constitute the most profound emotional experience Avhich comes 
to a Avoman Avithin her span of life. It is probably fair to state that 
obstetricians have underestimated the seriousness of an unfortunate 
outcome of pregnancy from the emotional standpoint. 

The medical profession is gradually learning the importance of emo- 
tional disturbances in relation to physical health. In the future, ob- 
stetricians may acquire a better understanding of the extent to AA'^hich 
success in their efforts is likely to protect the health of Avomen AAdio 
suffer indirectly from emotional birth injuries. 

SUMMARY 

1. The causes of 271 fetal deaths that occurred on the obstetric serv- 
ice at the IVoman’s Hospital in a five-year period have been reAUCAved 
as to cause in relation to labor, methods of delivery, and certain aspects 
of maternal health. 

2. Analysis of this series of fetal deaths shoAved that approximately 
one-fifth occurred in the ante-partum period, a little more than one- 
fourth during the course of labor, and about one-half AAdthin one month 
after birth. 

3. Prematurity Aims the outstanding predisposing cause for these 
fetal deaths, and birth trauma and intrauterine fetal asphyxia were 
by far the most important actual causes of death. 

4. Study of the causes of deaths reveals little that could have been 
done in either the ante-partum or neonatal periods to prevent their 
occurrence. It is obAdous that our results can and must be improved 
by more judicious handling of AVomen during labor and delivery. 
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Stated in another way, when an Eh negative woman carries in her 
uterus an Eh positive baby, in certain cases the baby’s blood can stimu- 
late the mother to form the anti-Eli agglutinin. This antibody, in turn, 
is able to pass baek through the placenta and destroy the baby’s Eli 
positive blood, thereby causing erythroblastosis. Should the mother be 
transfused vdth Eh positive blood, the agglutinin ean agglutinate and 
destroy the ti’ansfused blood, the hemoglobin of which blocks the kid- 
neys eausing oliguria or anuria. This explanation of the pathogenesis 
of erythroblastosis has received statistical corroboration in a forthcom- 
ing paper.® 

It should be noted, however, that there are exceptions’’ to this rule, 
since in certain eases of erythroblastosis the mother’s blood also is Eh 
positive. These are not thought to be exceptions to the theory of im- 
munization but rather to the Eh factor since other blood factors may 
be involved. 

The association of erythroblastosis and transfusion accidents was first 
suggested by the following case"^ which was observed in June, 1940. 

CASE REPORTS 

Case 1. — Mrs. G. B., aged 32 years, had had one normal pregnancy terminated by 
forceps delivery (baby 9 pounds 9 ounces; no jaundice), and two spontaneous abor- 
tions. She was first seen in consultation because labor pains had stopped after 
fifteen hours of active labor at term; pain severe enough to disturb respiration had 
appeared in the right upper quadrant; and the fetal heart sounds had disappeared. 
The baby seemed large, the fetal head was not engaged, and the cervix was 1 % fin- 
gers dilated vuth a long uneffaced canal. "With the diagnosis of a possible early rup- 
ture of the uterus, a cesarean section was performed. No rupture of the uterus 
was present and no cause for the pain in the right upper quadrant was found 
upon palpation of tlie liver and gall bladder. The baby was dead and weighed 
10 pounds 7 ounces. The possibility of erj'^tliroblastosis was considered. This 
clinical impression was gained from the suggestion of edema about the neck and 
the absence of any more obvious cause for the stillbirth. No blood studies or 
autopsy were done. 

Because of moderate anemia before operation (hemoglobin 60 per cent; red 
blood count 3,180,000) a 500 c.c. blood transfusion was given during and after the 
operation bj’^ the Baxter citrate method. The husband was used as a donor since 
both his blood and the patient’s blood were of Group A (II Moss), and the cross- 
matching was satisfactorj' using the Landsteiner technique. A second transfusion 
(350 c.c. of Group A blood) vras given that same evening because of symptoms 
suggestive of but not entirely characteristic of surgical shock. The follovdng 
morning the patient was intensely jaundiced. Diminution of urinary output 
began on the first day postoperative, the patient excreting 350 c.c. in the first 
twentj"" hours after operation, onl 3 ’’ 3 drops in the next 11 hours, and only 60 c.c. 
in the following 24 hours. Urinary excretion improved somewhat thereafter but 
in onl 3 ^ one 24-hour period did it exceed 500 c.c. (645 c.c. on the fourth da 3 ' 
postoperative). 

A third transfusion (400 c.c. of Group A blood) was given on the afternoon of 
the first postoperative day because of marked anemia (hemoglobin 46 per cent; 
red blood count 2,300,000). After temporary improvement and in spite of the 
absence of bleeding the patient became progressively more anemic (hemoglobin 
40 per cent; red blood count 2,080,000 on the seventh da 5 ' postoperative). Hence, 

‘This case, together with tliose which follow, largely formed the basis for the 
theory and have been previously reported in less detail elsewhere.’ 



THE COMMON ETIOLOGY OF ERYTHROBLASTOSIS AND 
TRANSFUSION ACCIDENTS IN PREGNANCY^- 

Lyman Burnham, A.B., M.D., Englewood, N. J. 

(From the Englewood Hospital, Englewood, N. J., and the Woman’s Hospital, 

New York, N. T.) 

T he purpose of tliis communication is to call attention to the com- 
mon etiology of turn pathologic phenomena, the causes of which 
until recently have been obscure. These two apparently unrelated 
phenomena are erythroblastosis fetalis and certain transfusion acci- 
dents occurring in pregnancy. As will be explained in detail below, 
the etiology of erythroblastosis fetalis resides in an immunologic in- 
compatibility between the fetus and the mother. In other words, there 
is present in the fetal red blood cells an antigen inherited from the 
father which is lacking in the mother. This antigen diffuses from the 
child into the mother’s circulation, stimulating the formation of destruc- 
tive antibodies. These antibodies like other maternal antibodies (for 
example diphtheria antitoxin) also diffuse readily into the fetal circula- 
tion where they can attack the red blood cells which contain the antigen, 
thereby causing erythroblastosis. 

Should such a mother need a transfusion and should the transfused 
blood contain the antigen referred to, the destructive antibodies (ag- 
glutinins) in the mother’s circulation agglutinate and heniolyze the 
transfused blood, thereby causing oliguria or anuria with its so often 
fatal consequences. These reactions occur between bloods of the same 
group and in spite of apparently compatible cross-matching. 

This concept was developed from the following series of studies. 

Atypical agglutinins have previously been found by Levine and Stetson,i 
among others.^, 3 In their case of a transfusion accident following the deliv^ery 
of a macerated fetus, the origin of the atypical agglutinin was for the first time 
suggested to be the immunization of the mother by tlie baby. According to their 
theorj’’, the baby inherits a dominant blood property from the mother which is 
lacking in the father. The Iwpothesis that this immunization may also take place 
in certain cases of pregnancy with complications other than the retention of a 
dead fetus has also been advanced.-* 

In Januarj’-, 1940, Landsteiner and WienerS reported on an agglutinin which 
was developed in rabbits by the injection of blood from the Macacus rhesus monkey. 
IVlien tested vith human bloods this agglutinin demonstrated the presence of a 
new substance in human red blood cells which they called the Kh factor (Rh 
from rhesus). It has since been found that about 86 per cent of all human 
bloodss contain this factor (these are called Rh positive), and the remaining 14 
per cent do not contain it (Rh negative). The agglutinin is called the anti-Rh 
agglutinin. 

This agglutinin was first reported by Levine, Katzin, and Burnham" to be the 
destructive antibody responsible for the several manifestations of erj'throblastosis. 
-4.S stated by them, “one may assume that the (anti-Rh) agglutinins in the 
mother’s circulation under certain conditions are capable of penetrating the pla- 
cental barrier so that these antibodies, by their continual action on the blood cells 
and perhaps tissue cells of the fetus, induce erythroblastosis fetalis.’’ 

‘Read, in part, at a meeting of the Section of Obstetrics and Gynecology*, New York 
Academy of Medicine, May 27, 1941. 

All of the serologic studies in these cases were carried out by Dr. Philip Levine. 
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Within four months of the first case, another patient Avas observed in 
consultation (October, 1940). This Avas the case Avhich crystallized the 
idea that there is a special danger of transfusion inherent in the mother 
of an erythroblastic baby. In addition, this Avas the first case of trans- 
fusion accident in a mother of an erythroblastic baby in AAdiich the 
anti-Rh agglutinin Avas found and identified (Case 3). 

Case 3. — Mrs. E. C., aged 32 years, had had 2 previous pregnancies both of -which 
terminated with death of the baby. The patient stated that in 1934, after three 
days of labor at term, she -nms spontaneouslj’- delivered of a baby -which -nmighed 
6 pounds 4 ounces and lived only two hours. No cause for the death had been 
given to the patient, and it was assumed that trauma was the most likely cause. 

Subsequent examination of the records of this delivery in another hospital 
revealed that the diagnosis given on the baby’s death certificate was purpura 
hemorrhagica and that the autopsj'^ diagnosis was incomplete expansion of the 
lungs with generalized edema and ascites. During a review^ of autopsy protocols 
four years later, this case was reconsidered and independently diagnosed erythro- 
blastosis fetalis by the same pathologist who had done the original autopsy. 

The second pregnancj' occurred in 1937 and was terminated at about eight 
months bj' the delivery of a macerated hydrocephalic fetus, weighing about 6% 
pounds. Fetal movements had been absent for two and one-half -umeks. There 
were no signs of toxemia. 

The present pregnancy progressed uneventfully and -ndthout any sign of 
toxemia. Eleven days before term an elective cesarean section was done with 
the hope of obtaining a living child. The bab}' weighed 6 pounds 12 ounces and 
was resuscitated with moderate difficulty. Within a few hours of birth it showed 
signs of pallor, beginning jaundice, and several fairly large blue areas in the skin. 
A blood count showed hemoglobin 36 per cent; red blood count 1,600,000; total 
nucleated cells (leucocytes plus nucleated red blood cells) 62,300; Avith 39 per 
cent polymorphonuclears, 37 per cent “lymphoblasts,” and “manj’’” nucleated 
red blood cells. The baby became progressively -umrse and died tweh'e hours 
after birth in spite of a blood transfusion of 50 c.c. from the father, given about 
six hours after birth. Autopsy showmd areas of extramedullary hematopoiesis in 
the liver, spleen, and kidneys. Diagnosis: erythroblastosis fetalis. 

Because of a considerable blood loss at the time of operation, a 500 c.c. blood 
transfusion was given at the close of the operation, using the husband as a donor. 
There -was no chill or other obvious evidence of reaction after this first trans- 
fusion. During the immediate postoperative interval, the patient continued to 
bleed more than usual and her pulse was rapid and weak. On the first day post- 
operative the hemoglobin was 45 per cent and the red blood count 2,300,000. 
Therefore, the second transfusion of 500 c.c. was given on the afternoon of the 
first daj', again using the husband’s blood. There was no immediate sign of 
reaction, but one hour later there followed a severe pain in the abdomen and a 
shaking chill lasting thirtj- minutes. 

Oliguria had alread 5 ' set in, the patient secreting only 200 c.c. during the first 
thirtj'-six hours postoperative. On the next four daj^s the total urinary output 
was 30 c.c., 25 c.c., 45 c.c., and 60 c.c., respectively. The retention of nitrogenous 
end products was well advanced as early as the third day postoperative when the 
nonprotein nitrogen was 120. This reached a maximum on the sixteenth day 
when the nonprotein nitrogen was 350. 

The danger of further transfusion was Avell appreciated. However, the need 
seemed great (hemoglobin 33 per cent; red blood count 1,240,000 on the second 
day), and it was thought that a compatible donor was available after careful 
selection by Dr. Levine. Therefore, 250 c.c. of blood was given on the fourth 
day. This likewise was followed in one hour bj' a severe chill.* 

»The explanation for the use of this supposedly compatible but actually incom- 
patible blood will be given in a later publication by Levine and Burnham. 
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a fourth transfusion (500 c.c. Group A blood) was given on the seventh day, and 
for the first time the transfusion was followed by an obvious reaction, namely 
chill and fever. 

The patient became progressively weaker, developed a unilateral parotitis, 
and died early in the morning of the ninth day postoperative. 

The lilielihood of erj^throblastosis fetalis being the correct diagnosis 
in this case as well as the association of eiythroblastosis with the trans- 
fusion accident were strengthened by the similarity between the above 
case and one which occurred in 1938 (Case 2), with tvhieh my contact 
was mostly indirect. 

Case 2. — Mrs. J. B., aged 30 years, physician's wife, had had one previous preg- 
nancy which terminated one and one-half years previously with a full-term hydro- 
cephalic macerated fetus. 

The present pregnancy had progressed normally until shortly before admission to 
the hospital at the end of the sixth month. Hospitalization was advised because of 
the absence of fetal heart sounds or fetal movements for six days, sudden enlargement 
of the abdomen, rapid gain in weight (15 pounds in two weeks), and slight gener- 
alized edema. Blood study on admission showed 35 per cent hemoglobin, 2,800,000 red 
blood count, and 5.0 icterus index. 

On the day folloning admission at 3 p.m., a transfusion of 1,000 c.c. of blood was 
given, using two donors. Both donors, as well as the patient, were in Group O 
(IV Moss). Tills fact, as well as the compatibility in cross-matching, was later 
corroborated by four different investigators. Thirty minutes later the patient 
had a cliill, and eight hours later she had an asthmatic tj^ie of dyspnea with cyanosis. 

Uterine contractions began spontaneously that day. At 3:18 a.m. on the follow- 
ing morning the patient was spontaneously delivered of a macerated fetus which 
was markedly edematous and had an enlarged abdomen due to ascites. Birth weight 
was about 4 pounds. The placenta was edematous and two to three times the ex- 
pected size. Autopsy of the baby showed the characteristic findings of hydrops 
fetalis. 

As soon as daylight appeared marked jaundice was noticed (icterus index 200). 
The jaundice gradually subsided thereafter. 

The patient excreted only 10 c.c. of urine during the twenty-four hours after 
transfusion. On the succeeding three days, the excretion amounted to 15 c.c., 30 c.c., 
and 90 c.c., respectively. Some improvement in this respect followed thereafter, but 
the daily total never exceeded 210 c.c. Blood chemistry showed marked retention of 
nitrogenous end products. 

Notwithstanding, or because of the previous transfusion of 1,000 c.c. of blood, 
the patient became progressively more anemic. On the tenth day post partum, the 
hemoglobin was 20 per cent and the red blood count 1,300,000. Another transfusion 
was therefore considered imperative. A total of only 75 c.c. of donor’s blood was 
given very slowly over a period of one and one-half hours. The patient developed 
asthmatic dyspnea and died about one hour later, on the tenth day post partum. 

Partial autopsy showed marked edema of the lungs, bilateral massive pleural 
effusion and large white kidneys. The cause of death was stated as being acute 
hemolytic anemia of undetermined etiology with hemoglobinuric nephrosis, anemia, 
and uremia. It was thought that the hemolytic process had started shortly before 
admission, and that the first transfusion had precipitated it into full bloom. 

All of the donors for these two cases as well as the husbands of both 
patients have since been tested and are now known to be Eh positive. 
Case 2 occurred two 3 'ears before the Eh factor had been discovered, but 
in Case 1 there is evidence to indicate that the patient was Eh negative. 
In addition an atypical agglutinin was found in her blood on the fourth 
day post partum (Case 1), which we now have reason to believe was 
the anti-Eh agglutinin. 
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The baby (9 pounds 1 ounce) was pale at birth, had small petechial areas and 
larger bluish areas in the skin, and breathed ver 3 ^ poorly. The blood count on 
the day of birth showed hemoglobin 40 per cent; red blood count 1,590,000; 
nucleated cells (white blood cells plus nucleated red blood cells) 198,000; poly- 
morphonuclears 16 per cent, lymphocytes 5 per cent, megaloblasts 4 per cent, and 
normoblasts 74 per cent. Jaundice appeared twenty-fonr hours after birth. The 
baby was given two transfusions and improved rapidly thereafter, receiving 3 
transfusions in all. The father’s blood was used for all transfusions. The baby 
was discharged in good condition on the twenty-fourth daj^. 

The anti-Rh agglutinin was found in the mother’s blood serum on the sixth 
daj^. The mother was Eh negative and the father and baby were Eh positive. 

Although the patient in the following case had neither an erythro- 
hlastie baby nor a transfusion, it is mentioned because it was the first 
pregnancy case published in the literature® in which the atypical ag- 
glutinin was identified as the anti-Rh agglutinin. Moreover, it seems 
likely that the abortions in the patient’s previous history may have been 
due to the process of immunization. The explanation for the apparent 
lack of injury to the fetus in the last pregnancy, June, 1940, is not 
evident. What the effect of the many injections of progesterone might 
have been upon this is no more than conjecture. 

Case 5. — ^Mrs. H. H., aged 33 years, had had five previous pregnancies, in only 
one of which was the outcome satisfactory. In 1928 the first pregnancy terminated 
with a difficult forceps delivery resulting in intracranial injury, spastic paraplegia, 
and institutionalization of the child. Two years later a normal child was bom by 
forceps delivery of a face presentation. There followed 2 spontaneous abortions in 
1936 at six weeks and three months, respectively, and in 1938 at four and one-half 
months a third spontaneous abortion (fetus said to have been dead about one day). 

The patient was most anxious to have another baby and presented herself before 
conception for examination and advice. The pregnancy occurred directly and con- 
tinued to term. In the hope of avoiding abortion, she was given bi-weekly injections 
of progesterone from the fifth to the thirty-second week of pregnancy, totaling 44 
injections almost all of which were of 5 mg. strength. Because the basal metabolism 
was normal, no thyroid extract was given. The diet was supplemented vdth extra- 
vitamins (no vitamin E however) and with adequate doses of iron. 

On June 23, 1940, after three days of mild, irregular contractions at term and 
in the presence of a frank breech presentation with an unchanging, uneffaced 
cervix, a low flap cesarean section was done. The baby weighed 7 pounds 2% 
ounces and showed no sign of erythroblastosis, although a blood count soon after 
birth was not done. 

Preliminary blood examination had shown that both the patient and her hus- 
band were in Group A, but that the cross-matching was definitely incompatible. 
Since this occurred at the same time that Case 1 was under observation, specimens 
of their bloods were sent for further study. This revealed in the patient’s serum 
the presence of an atjq)ical agglutinin and identified it as the anti-Eh agglutinin.® 
The patient was later found to be Eh negative, and her husband and baby Eh 
positive. Portunatel 3 ’' a transfusion was not needed. The mother and balu' were 
discharged from the hospital in good condition on the fourteenth day post- 
operative. 

DISCUSSION 

The incidence of erjdhroblastosis has been given as one in every 2,000 
confinements. This includes the three accepted clinical forms, namely 
hydrops fetalis, icterus gravis, and congenital anemia of the newborn. 
In recent years it has been realized that the disease is more frequent 
than was formerly thought. Thus Wolfe and Neigus^® reported an 
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In the meantime cfTorts to obtain large amounts of pooled plasma were finally 
successful. Starting on the fourth day the patient received 6,150 c.c. of plasma 
(already diluted half and half with physiologic salt solution) during six days 
until the patient’s plasma protein determinations reached the normal level. This 
was supplemented with large doses of molar sodium lactate and concentrated 
glucose in distilled water until the marked acidosis was corrected. It seems very 
likely that the patient’s ultimate recoverj' can be attributed in large part to the 
use of the plasma which gave the patient large amounts of the essential fluid con- 
stituents of the blood even though the cellular elements were lacking. 

The patient’s condition was such that she was able to withstand a unilateral 
parotitis (onset eighth flaj') and a bilateral bronchopneumonia (onset ninth day) 
in addition to the marked uremia; albeit for several days the margin seemed 
verj’' slim. 

The hoped-for improvement in urinar_y output began on the eleventh day when 
250 c.c. were excreted. This was followed on succeeding days bj' 500 c.c., 865 c.c., 
1,375 c.c., 1,870 C.C., 3,100 c.c., and 4,425 c.c. The latter two days and the fol- 
lowing four days were the only ones on which the urinary output exceeded the 
fluid intake, and during these six days the moderate peripheral edema largely 
subsided. 

During the course of the case, blood studies were being constantly carried on. 
The patient was found to be Eh negative, and the baby, the husband, and the 
first three transfusion donors were Eh positive. The anti-Eh agglutinin respon- 
sible for the destruction of donor’s blood was first demonstrated in the patient’s 
serum on the eighth day. On the twelfth day the first Eh negative donor was 
used (500 c.c. in two divided doses) without a reaction of any kind. Another 
500 c.c. of slightly incompatible blood was given on the fifteenth day and followed 
by a chill.* Two days later the patient was still very anemic (hemoglobin 34 
per cent; red blood count 1,580,000). Thereafter three transfusions, each of 
500 c.c. of Eh negative blood, were given on the eighteenth, twentieth, and 
twenty-third days, respectively, withont any reaction. The patient was now 
recovering rapidlj"- after having regained consciousness on the twentieth da}'. 
She was discharged from the hospital, strong enough to walk a few steps, on the 
thirty-sixth day. 

The following case ocenrrecl about one month after Case 3. 

Case 4. — ^hlrs. E. F. W., aged 38 years, had one spontaneous abortion at eight 
to nine weeks in 1937, two laparotomies for sterility (one for uterine suspension 
and appendectomy and one for adhesions), and one previous cesarean section. 
The second pregnancy had been terminated in 1938 by cesarean section because 
of a male pelvis W'ith a brow presentation in an elderly primipara. At that time 
the uterus failed to contract well and the patient was transfused immediately 
after the operation with 600 c.c. of her husband's blood without any reaction. 
The bab}' weighed 8 pounds 3 ounces and had no jaundice or other sign of 
erythroblastosis. 

During the present pregnancy there was some edema of the face and feet, but 
no other sign of toxemia (weight gain 18 pounds, highest blood pressure 128/84, 
and no albuminuria). A secondary anemia was present which improved under 
iron therapj' (hemoglobin 65 per cent rose to SO per cent). 

A second cesarean section was done (Nov. 30, 1940), the uterus again failed to 
contract well and a transfusion of 500 c.c. was given immediately after the operation, 
again using the husband as a donor. There was no immediate reaction and in 
fact none for the first three days postoperative. However, on the fourth day, 
oliguria set in, the urinary output being only 300 c.c. On the following 4 days 
it was 270 c.c., 510 c.c., 420 c.c., and ISO c.c., but marked improvement began 
thereafter. On the seventh day there was a considerable nitrogen retention (blood 
urea nitrogen SI. 5) and other signs of uremia. The patient made a gradual 
recovery, the blood chemistry returning to normal on the twenty-third day. 


See footnote on page 392, 
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iiieideiice of 1 in 568, and Javert^^ has found it to be 1 in 400. In the 
last 1,400 deliveries at the Englewood Hospital we have had 8 eases, an 
incidence of 1 in less than 200. This is a small series and probably 
represents a selected sample. However it should be noted that 6 of 
these 8 eases Avonld have been missed had we not been on the lookout 
for them, and had not our suspicion been eonfirmed by the blood 
studies of Dr. LeAune. Of the 6, 2 Avould liaAm been considered fetal 
deaths in utero of unknoAvn cause (macerated fetuses), and the remain- 
ing 4 Avould have been considered idiopathic anemias of the neAvborn, 
inasmuch as blood smears Avere made too late to shoAV erythroblasts, 
and all 4 recovered after transfusions. 

Thus it is apparent that the erythroblastosis group must be broadened 
to include some of the macerated fetuses not due to syphilis, diabetes, or 
toxemia, and also many if not most of the anemias of the neAvborn. 
Some eases of miscarriage likeAvise belong in the group. 

The danger of transfusion for the mother of a baby Avith erythro- 
blastosis becomes evident. We formerly thought of transfusion accidents 
only in terms of faulty grouping. The statement has even been made 
that cross-matching of donor and recipient’s blood Avas unnecessary if 
one Avere certain of using the same blood group. But reactions betAveen 
bloods of the same group have been reported with increasing frequency.^® 
This is because the Eh factor and the anti-Eh agglutinin react Avithin 
the same blood groups, since they are unrelated to the blood groups. 
When the anti-Eh agglutinin is present, cross-matehing in the usual 
manner often fails to reveal the existing incompatibility. In another 
case (J. L.'^), cross-matching betAveen the patient and her husband Avas 
carefully done by tAvo commonly accepted methods Avithout detecting any 
incompatibilitj'', even though it Avas knoAvn to be present. 

In the series of 8 cases mentioned before, 2 of the patients were 
transfused Avith blood from the same group, and each suffered a fatal 
or near fatal reaction. Of the 6 other cases, 3 Avere found to have de- 
A^eloped the anti-Eh agglutinin in their blood and likeAvise Avould very 
probably have had severe reactions if transfused. Tavo of the remaining 
3 cases Avere inA^estigated so long after delivery (six and tAvelve months, 
respectively) that the agglutinin might Avell have disappeared from the 
blood stream. This leaves only one of the 8 cases in Avhich the danger of 
transfusion AA^as no more than potential. 

Probably the most important aspect of these morbid states is their 
prophylaxis. In erythroblastosis, Ave knoAv nothing of the circumstances 
AAdiich permit the immunization of an occasional Eh negative mother by 
an Eh positwe baby and not the immunization of the Amst majority of 
such mothers. Nor can Ave explain AAdiy in the case of H. H., the anti-Eh 
agglutinin Avas formed in the mother but caused no apparent harm in 
the baby. Therefore the preAmntion of erythroblastosis is still unsolved. 
Fortunately many of the babies IHe long enough to be cured by trans- 
fusion, provided they are recognized in time. 

On the other hand much can be done to prevent a transfusion acci- 
dent in the mothers Avith its almost 50 per cent mortality. It is believed 
that almost all if not all of these reactions can be prevented by a modified 
cross-matching technique deAUsed by LeAdne.“ This consists of the incu- 
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PARENTERAL VITAMIN K THERAPY IN ANTE-PARTUM 
WOMEN AND ITS EFFECTS ON THE INFANTS’ 
PROTHROMBIN LEVELS 

A Preliminary Report 

R. L. McCready, M.D., E. T. Callahan, M.D., and D. J. Grandin, M.D. 

New York, N. Y. 

(From the Obstetrical Service of Lenox Hill Hospital) 

M ost of the experimental work done thus far on vitamin K therapy 
in obstetrics and pediatries has concerned the oral use of vitamin K 
in women not in labor and in infants after delivery. In the series of 
cases described in this report, we have sought to determine the effective- 
ness, particularly in infants, of parenteral vitamin K therapy admin- 
istered to pregnant women before the onset of, and during, labor. Our 
objectives were to determine : 

1. Whether parenteral vitamin K therapy affects the prothrombin 
level of the blood of pregnant women; and whether such therapy in- 
fluences the prothrombin levels of newborn infants immediately post- 
partum, and during the first few days of life. 

2. The optimum time of administration in the period preceding de- 
livery ; and the effective dose of the preparation used. 

Vitamin K therapy was applied in the form of 2-methyl-l, 4-dihydroxy- 
naphthalene diphosphoric acid ester tetrasodium (CHOPNa: GHO) 

“882” 2 

salts,* hereafter referred to as Preparation N-123. The antihemor- 
rhagie activity of this preparation has been reported by Foster and 
Lee and others.^’ ® It was found to be about 50 per cent more potent 
than methyl naphthoquinone. Toxicity studies of this preparation in 
animals® show no harmful effects with doses mueh larger than the 
therapeutic dose. This vitamin K-like principle is a clear water-soluble 
preparation. It may be administered orally, subcutaneously, intra- 
museularljq or intravenously. In our stud.y, the drug was injected intra- 
muscularly in doses of 10 mg. or larger. No local or systemic by-effects 
or untoward reactions were noted. 

METHODS 

The blood prothrombin levels were determined in 4 pregnant women (Group I) 
by the plasma method of Quick,-* a two-stage method. All other prothrombin de- 

*A synthetic substance prepared by Hoffmann-LaRoche, Inc., Nutley, N. J-, who 
kindly provided the necessary supplies for this study in 1 c.c. ampoules of an aqueous 
solution, 10 mg. each. 
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bation of the mixture of donor’s cells and recipient’s serum at body 
temperature for thirty minutes. The mixture is then centrifuged and 
read as in the usual Landsteiner method. There is no reason why this 
modification cannot be easily performed in any laboratory. The time 
element involved (thirty minutes) is no more than is usual with some 
other techniques. It is usually safer to delay the transfusion thirty 
minutes than run the risk of an irreversible hemolytic reaction. 

Should a mother of a possible erythroblastosis baby require a trans- 
fusion, it is safer to determine the Eh status of the mother and use a 
corresponding donor as already pointed out. Usually this will be an 
Eh negative donor. Should none of these precautionary measures be 
available in a given suspicious ease, it is safer to use blood substitutes, 
preferably blood plasma. 

CONCLUSIONS 

1. Erythroblastosis fetalis is due to the destruction of the baby’s 
blood by the anti-Rh agglutinin, which has been formed in the mother’s 
blood by immunization of an Eh negative mother by an Eh positive 
baby. 

2. Severe transfusion accidents in the mothers of erjdhroblastic babies 
are exceedingly common and likewise are due to the destruction of the 
donor’s blood by the anti-Eh agglutinin. 

3. These reactions are almost always if not always preventable, by 
means of a modified cross-matching technique. 

4. The mothers of erythroblastic babies may be safely transfused 
preferably after determination of their Eh status, and usually by the 
use of Eh negative blood. 

5. Erjdhroblastosis is more common than generally appreciated. 

6. The group includes eases other than the three accepted clinical 
forms of hydrops fetalis, icterus gravis, and congenital anemia of the 
newborn. 

7. Early blood counts of supieious babies (early jaundice and/or 
anemia) will permit the saving of many babies by transfusion. 

The author is indebted to Drs. R. L. Barrett, J. G. Gershman, J. AV. Pratlier, and 
H. ML Taylor for the privilege of presenting their cases. 


REFERENCES 

(1) J^evine, Philip, and Stetson, P. E.: J. A. M. A. 113: 126, 1930. (2) Zacho, 
A..- Hospitalstid. 78: 225, 1935: Ztsclir. f. Rassenpliysiol. 8: 1, 1936. (3) Wiener, 

A. S., and Peters, S. B.: Ann. Int. Med. 13: 2306, 1940. (4) Levine, Philip, and 

Katsin, E. M.: Proc. Soc. Exper. Biol. & Med. 45: 343, 1940. (5) Landsteiner, K., 

and Wiener, A. S.: Proc. Soc. Exper, Biol. & Med. 43: 223, 1940. (6) Levine, 

Philip: Am. J. Obst. & Gynec. 42: 165, 1941. (7) Levine, Philip, Eatzin, E. M., 

and Burnham, Lyman: J. A. M. A. 116: 825, 1941. (S) Levine, Philip, Burnham, 

Lyman, Vogel, Peter, and Eatzin, E. If.; In preparation. (9) Levine, Philip, Eatzin, 
E. If., and Burnham, Lyman: Proc. Soc. Exper. Biol. & Med. 45: 346, 1940. (10) 
TFolfe, Samuel A., and Neigus, Irwin: Am. J. Obst. & Gynec. 40: 31, 1940. (11) 

davert, C. T.: Ibid. 34: 1042, 1937. (12) Dieckmann, William J., and Eramer, S.; 
Ibid. 40: 61, 1940. 

229 Engle Street 


UNWERSSTY OF WASHINGTON 

. -Is’- ■' '* 


r 


400 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Our experimental group comprised 27 normal pregnant women cliosen at random 
from tlie prenatal clinic. The majority delivered spontaneously or were delivered 
by low forceps. They were divided into live groups as follows: 

Group I: 5 ante-partum women. Vitamin K therapy w'as instituted as near 
the estimated date of confinement as possible. Ten milligrams of N-123 were given 
by intramuscular injection daily for six days in tliree cases ; for three days in one 
case (Pt. 4); and for two days in one case (Pt. 5). Prothrombin determinations 
were made before administration of the drug, and daily during its use. 



. PAYS Of Lift 


Fig. 3. — Composite curve: Prothrombin levels of 4 infants born to mothers receiving 
a single dose of 10 mg. of Preparation N-123 within one to seven hours before de- 
livery. 



Fig. 4. — Composite curvm : Prothrombin levels of 12 infants born to mothers re- 
ceiving a single dose, 20 mg. of Preparation N-123 by intramuscular injection within 
twenty minutes to twenty-one hours before delivery (includes determination in 3 in- 
fants whose prothombin levels were not affected). The effect, evident at birth, wears 
off at about the fifth day. 


1. The pre-injection prothrombin levels were within normal limits in the mothers 
in this group; and, as was to be expected, administration of the drug did not 
significantly change the prothrombin levels (Fig. 1). 

2. The prothrombin levels of the infants born of these mothers who had received 
injections of vitamin K terminated several daj’s before delivery (from two to 
twelve days) showed no definite elevation compared with control infants born of 



JIG CREADY EX AL. : VITA31IK K THERAPY 


399 


terminations were clone by tlie niicroincthod of Quick, slightly nioditied as follows: 

Five-hundredth cubic centimeter of a thromboplastin solution* was measured 
from a small carefully graduated pipette into a clean 10 by 70 inm. test tube at room 
temperature; O.Oo c.c. of blood freshly drawn from a finger or heel puncture was 
added, and the tube was gently agitated to insure mixing. The time required for 
clot formation was noted on a stopwatch. This was taken as the blood prothrombin 
time. Duplicate determinations were run on each case, and invariably they checked 
within two seconds. 


liO 



Figr. i . — Prothrombin levels of ante-partiim women receiving- parenteral vitamin K 
therapy several days before labor. Ten milli.grams of Preparation N-123 daily by intra- 
muscular injection. 



- tF l:fe 

Fig. 2. — Characteristic curve; Prothrombin level of infant born to Patient 1, Group 
I. who received G daily doses, 10 mg. each, of Preparation X-123. East dose; one week 
before delivery. No definite effect. 

The prothrombin time of the antc-partum women, expres.sed in percentages of the 
prothrombin time of normal adult controls, were determined before and after in- 
jections of Preparation N-123 (Fig. 1). In the infants, the prothromliin determina- 
tions were made as nearly as possible at the same time of day throughout the tests. 
For control purposes, the same determinations were made, (1) in infants born 
approximately at the same time but of untreated mothers; and (2) in normal 
adults, usually post-partum women in the ward. 

‘Tlirombopiastin solution was prepared from powdered rabbit brain (thromboki- 
nasc) furnislied in ampoules by Difeo Company. 
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Group III: 12 antc-partum women. In. these cases, we sought to determine if 
tliere was any greater effect obtained by increasing tlie dose of yitamin K. A 
single injection of 20 mg, of Preparation N-123, was given intramuscularly within 
twenty minutes to twenty-one liours before delivery. 

The prothrombin levels of 75 per cent of the infants bom of these mothers 
(9 cases) were definitely elevated, and 25 per cent (3 cases) showed no changes. 
Figs. 4 and 5 show the curves averaged from these cases, and it will be noted that 
they resemble the curves in Group II. AVe have no explanation to present for the 
lack of effect observed in 3 cases. 
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Fig. 7. — Single case, Group IV. Prothrombin level of infant born to mother receiv- 
ing a single dose, 30 mg. of Preparation N-123 by intramuscular injection one and one- 
half hours before delivery. 
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Fig. 8. — Prothombin level of infant born to mother receiving two doses, 10 mg. 
each, of Preparation N-123 by intramuscular injection. First dose, twenty-three hours 
before delivery ; second dose, eleven hours before delivery. 

Group IV: 3 ante-partum women. In two of these eases a single intramuscular 
injection of 30 mg. of Preparation N-123 was given before delivery. In one case 
the injection was made one and one-half hours prior to delivery; and" in the second 
case five and one-fourth hours before. The third patient received a larger dose, 40 
mg. of N-123, in a single injection four and one-half hours before delivery. 
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untreated niotliers. Fig. 2 illustrates a typical case where the maternal admin- 
istration of the drug 'was terminated one week before delivery occurred. 

In view of the results observed in Group 1, it was decided to administer the 
ritamin Iv-like principle to women in labor, and to study the effects on the infant 
prothrombin level when the dosage was increased and the time interval before 
delivery was reduced. 



S'—Composite curve: Prothrombin levels of 9 infants born to mothers recciv- 
single dose, 20 mg. of Preparation N-123 by intramuscular injection within 
twenty minutes to twenty-one hours before delivery. nnin 



. i.»t£ cr un - 


intr Iff- Prothrombin level of infant born to mother rccclv- 

mimitpl Preparation N-123 by intramuscular injection twenty 

les before deliverj- illustrates rapid absorption from maternal circulation. 


Group II; 4 aute-partum women. Vitamin K therapy was instituted during 
a or. A single dose of 10 mg. of N-123 was injected intramuscularly one hour 
^ e ore delivery in one case, six hours before in one case, and seven hours before 
in two cases. 

1 he prothrombin levels of infants born of these mothers were significantly 
c langod compared with infants born of untreated mothers. In Fig. 3, the rc.sults 
wre .ucraged, and it will be noted that there is about a twenty per cent increase 
m t le prothrombin levels of the treated infants the first day of life, and that this 
effect is maintained for about six days. 
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If delivery does not occur within a few hours after injection, the 
effect is less; the substance is probably destroyed or excreted by the 
maternal system. It Avould seem advisable therefore to repeat the in- 
jection shortly before delivery. 

It is generally admitted that intracranial hemorrhage in infants prob- 
ably occurs before or during delivery. If it is possible to elevate the 
infant’s prothrombin level in utero by administering vitamin K to the 
mother in a rapidly absorbable form, this should be more effectual than 
treating the infant after delivery. 

(Further studies are being made with Preparation N-123 in an en- 
deavor to observe its effects on the prothrombin levels when injected in 
infants immediately after birth.) 

We wish to express our appreciation to Dr. Adolph Bernhard for his modification of 
the Quick niicroprothrombin method as described in this paper. 
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VITAMIN A IN PREGNANCY* 

II. Comparison of Dark Adaptation and Serum Tests 

John C. Hirst, A.B., M.D., P.A.C.S., and Robert E. Shoemaker, 
B.S., M.D., Philadelphia, Pa. 

(From The Preston Retreat and the Department of Ohstetrics and Gynecology, 

University of Pennsylvania) 

T his is the second of a series of studies to determine the value of 
fortifying prenatal diet ivith artificial vitamins as indicated by both 
subjective and objective tests for vitamin A among clinic pregnancies 
under better than average dietetic management. 

Vitamin A ivas selected for several reasons: (1) Relatively practical 
tests; (2) clinical manifestations of deficiency due to keratinizing epi- 
thelial metaplasia of the alimentary (glossitis, parotitis, etc.), respira- 
tory (tracheobronchitis), urinary (pyelocystitis), ocular (xerophthal- 
mia and cutaneous (keratosis pilaris) systems; (3) possible relation to 
liver dysfunction (pre-eclampsia) due to liver storage, and to puerperal 
morbidity due to epithelial change. 

The studies are based on the assumption of general population de- 
ficiency of vitamin A intake according to the complete report of Lehman 
and Rapaport^ who revieAved clinical manifestations of deficiency among 
soldiers, prisonei-s, and asylum inmates, as Avell as among medical stu- 
dents, and also dietetic deficiency among 66 per cent of 4,000 working 

*Read at a meeting of the Obstetrical Society of Philadelphia, March 6. 1941. 
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1. Tlio prothrombin levels of the t\vo infants born of the mothers receiving the 
30 mg. doses were definitely elevated ; in the single case receiving -10 mg. no cfTect 
was noted. 

2. The results in these cases where larger do.ses of vitamin K (20, 30, and 40 mg.") 
were used showed no greater elevation of the infants’ prothrombin levels than the 
cases in Group II where 10 mg. doses were employed. 

:>. The effectiveness of parenteral administration of this vitamin K principle 
in regard to time intervals before delivery is shown in Fig. (i. This shows elevation 
of the prothrombin level in a case where the drug was injected only twenty min- 
utes before birth of the baby. The drug seems less eff’ective if more than about 15 
hours have elapsed between the time of injection and delivery. 

4. The curve of one of the patients in Group IV who received 30 mg. of N-123 
one and one-half hours before delivery is shown in Fig. 7. Definite effect is evident 
in the treated case, and it is also of intere.st to note in the control infant, who 
developed clinical physiologic jaundice of the newborn, that the extremely low 
blood prothrombin level antedated the icterus by two days. 

Group V: 3 ante-partum women. These patients all had prolonged labors, 
one case being terminated by a inidforceps delivery. In two cases, a lo mg. dose 
of N-123 was given early in labor and repeated once in each case about ten hours 
later. The third case, which was the instrumental delivery, received 3 injections of 
10 mg. each of the drug at twelve hourly intervals during a fifty-hour labor, and 
delivered twelve hours after the last injection. 

One fa.se (Fig. 8) showed definite elevation of the prothrombin 
level of the bali.v born of the treated mother. The second case, altliough 
the last dose of the drug was given only three hours before delivery, 
showed only slight prothromliin level elevation, and the case in which 
midforceps was employed showed no etfect. At present we have no 
explanation for the lack of action in these two cases. 

SUMMARY 

1. Parenteral vitamin K therapy does not seem to affect the normal 
prothrombin level in pregnant women. 

2. If a course of parenteral vitamin K therapy is terminated several 
days before delivery, the prothrombin level of the infant is not affected. 

3. Parenteral vitamin K therapy given during labor caused definite 
elevation of the l)lood prothrombin level in 16 of 22 infants (73 per 
cent). 

4. Use of doses of vitamin K larger than 10 mg. produced no greater 
elevation of the prothrombin level. 

5. Elevation of the infant’s j^rothrombin level seems to occur very 
(luickly after injection in the mother. If more than fifteen hours elapse 
between injection of the drug and delivery, the effect seems to be de- 
creased. 

CONCLUSION'S 

In this study a non' M'ater-solnble vitamin K-like ])rinciple has been 
administered parenterally to ante-partum women, and its effect on the 
prothrombin levels of the infants has been determined. 

The drug apparently does not alter the normal prothrombin level of 
tlie mother, but its effects in the infant seem to be manifested promptly 
after injection. Therefore we may assume placental transmission of 
this substance occurs. 
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To determine the above question, we present a second study in two 
parts: (1) Mostly single, corrected, dark adaptation tests of 328 clinic 
pregnancies under precisely the same conditions as before; (2) a small 
series of 34 pregnancies tested for blood serum vitamin A by the Clausen 
and McCoord method, as well as by adaptometer. 

According to Fig. 1, there is less actual “night blindness” (over five min- 
utes) than in our first series, but generallj' higher readings due no doubt to mostly 
single tests. There were onl3^ 7 (2.13 per cent) values above five minutes from 
340 readings out of 328 patients, but 5 of these were primaiy false readings, 
subsequentlj^ normal, so that the remaining 2 eonsistentlj' high cases represent 
but 0.62 per cent abnormals. Of these 2, 1 was entirelj^ uncomplicated, and 1 
showed only pre-eclampsia, whereas there were 23 instances of toxemia among the 
remainder, among whom there were also 6 eases of anemia with hemoglobin below 
60 per cent (Dare). There were no other significant complications in this group, 
except one case of cutaneous papillary keratosis. 



Fig. 3. — False high adaptometer readings in tenth pregnancy due to j 

Normal reading in eleventh pregnancy (lower) with vision corrected, hut taise mo 
test for vitamin A. 

Fig. 2 sliows the results of blood serum tests for vitamin A according to the 
method of Clausen and McCoord.s This test is a fairly’ complicated colorimeter 
differentiation between petroleum ether extraction from serum of 15 c.c. of blood, 
of carotinoids and vitamin A b.y potassium dichromate and antimonj' trichloride, 
respective!}'. The amount of vitamin A is calculated as arbitrary (blue) units, 
representing 2.S U.S.P. units per 100 c.c., allowing considerable deviation. 

Our single calculations showed excessively wide excursions due to lack 
of experience as tvell as to difficulty with, carotinoid yellow in the 
colorimeter, but if accepted as a relative test, indicate frequent (40 per 
cent) deficiency Avith no correlation Aidiatever to the adaptometer 
readings. 

For evaluation, the clinical applications of Clausen and McCoord are important, 
from study of newborns, infants under six months, six to twenty -four months, and 
over two years, from which they found a fall of serum vitamin A due to fever 
proportionate to that due to low carotene diet. They found high blood carotene 
in normal, diabetic and hypothyroid subjects with xanthosis cutis, but similar 
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families as reported by the U. S. Labor Bureau. Holman^* likewise found 
26 per cent of 38 patients admitted to the Stanford-Lane clinic for medi- 
cal-surgical care mai’kedly deficient according to the Hecbt Adapto- 
mctcr, and called attention to tlie vital necessity of vitamin A saturation 
to prevent postoperative infections (parotitis, bronchitis, pneumonia, 
and pyelocystitis). "Williams and others^ also recently found dietetic A 
deficiency in 62 per cent of 123 pregnant clinic women, with 37.5 per 
cent abnonnal dark adaptation without correlation. 

UUMBEK of reao/ngs 



Fig. 1. — Normal aflaptometer averages among pregnant ■women under good conditions. 



" — Extremely variable blood vitamin 
null normal adaptometer readings (lower), 
excessive variations. 


A (upper) of 35 pregnancies, compared 
Fifty additional blood tests also showed 


Our prior observations^ from 880 adaptometer tests among 200 preg- 
nancies under good prenatal care showed much less deficiency than gen- 
oialij reported, i.c., 9 per cent gross, 3 per cent corrected, and 4 per cent 
)oi-(lorline oase.s. Since 6 per cent gave an initial false-positive deficiency 
test, subsequently normal, we stressed the necessity of repeating all ab- 
normal readings and assumed either that the accuracy of the method 
nns questionable or that increased appetite and improved diet of our 
pa lents resulted in scant vitamin A deficiency in pregnancy. 
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We considered our series too small to draw conclusions with reference to subnormal 
vitamin A intake and febrile morbidity in the puerperium. It has been noted, how- 
ever, in Wales that the distribution of accessory foodstuffs to indigent pregnant 
W’omen in the Rhonda Valley bringing their vitamin A intake to above normal was 
followed by a much low'er incidence, of sepsis, than in comparable untreated series. 

In our study we did not have access to a physiologic chemist, and we were 
unable to add a study of the blood content of vitamin A. Very recently, however, 
Pett and LePage and Steininger, Roberts and Brenner have correlated in two studies 
the diet content of vitamin A, dark adaptation time, and the blood content of vita- 
min A. Pett and LePage regard the blood level of vitamin A as a variable, depend- 
ent on the absorption and transference of vitamin A in the tissue, and conclude that 
adaptation time is not sufficiently sensitive to detect these changes. They noted some 
evidence of diurnal rhythm for vitamin A in the blood. Pett and LePage found 
that a definite correlation existed between the vitamin A in the blood and vision 
tests for vitamin A deficiency. On the other hand Steininger and her group in 
Chicago felt that that amount of vitamin A in the fasting blood is directly affected 
by the amount of vitamin A in the diet and that the blood level depends upon the 
previous day’s diet as well as upon the habitual intake. They do not feel that the 
blood level at any given time would necessarily reflect the body stores of the sub- 
stance. They conclude in contradiction to Pett and LePage that no correlation 
exists between the vitamin A in blood and the biophotometric readings. 

The subject of nutrition in pregnancy is a neglected phase of obstetrics. In our 
dietary survey of some 550 pregnant w'omen we have found that very few women 
at any economic level ingested a diet which is regarded as optimum for pregnancy. 

If the high proportion of selective service rejections for nutritional deficiencies 
in the men who have been examined is equalled among the women, we may expect 
an equally high proportion of unfit W'omen trying to bear children. The disasters 
in this group undoubtedly have a marked influence on our maternal mortality, still- 
birth and neonatal death rates. 

DR. ROBERT SHOEMAKER. — Our rvork indicates that the adaption test is 
relatively worthless; certainly there are more than 6 per cent of women Imv in 
vitamin A. Likewise we have not done enough blood studies for these to be con- 
sidered important. Variations are too great, and we know’ there are many mistakes. 


Hellmann, R.: Concerning the Hannlessness of Pantocain for Spinal Anesthesia 

With Special Reference to the Circulatory Conditions and the Blood — Cerebral 

Fluid — ^Relationship, Ztschr. f. Geburtsh. u. Gynak. 120: 1, 1939. 

Pantocain is particularly suitable for spinal anestliesia in gjmecologic operations. 
With the previously used viscotic pantocain “L” two deaths were encountered. In 
the second series of 600 cases, there w'as not a single death even though no prophy- 
lactic measures were taken to prevent circulatory collapse. There were no failures 
and the anesthesia lasted over two hours. The author believes that the changes in 
the cerebral fluid which have been observed by some investigators are of little 
significance. No toxic symptoms appeared as a result of the pantocain even when 
this anesthetic was repeated. 

A fall in blood pressure during a spinal anesthesia is an indication of beginning 
vasomotor collapse. In obstetrics spinal anesthesia is used in carrying out the 
Delmas procedure. The only collapse in the author’s series of 600 cases occurred 
during a cesarean section. 

Headaches do not often occur after pantocain, and there w'ere no serious com- 
plications. 


J. P. Geeenhill. 
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levels without those skin lesions in nephrosis aiul chronic nephritisj and in the 
Inst instance, high vitamin A level indicating possible loss of liver storage. The 
j)lneenta appears to be no barrier to carotene, and probably not to vitamin A. 

•Steininger, Itoberts, and Brenner« from Chicago University have established 
long range adult levels from 4 sub.iects and one control after prolonged depletion 
laboratory diets, and normal single values among 34 average subjects one-half 
supplemented with vitamin A and one-half unsupplemented, taking fasting blood 
samides. They found no correlation betw-ecn biophotometer and blood tests for 
vitamin A, but direct relation to depletion diet and supplementary feeding bj' 
serum estimations. 

Depletion diets caused a maximum drop from 17 to 7.1 blue units, and lowest 
level in any case, a blue units. A mean of 9.4 blue units per 100 c.c. of serum 
with an average deviation of 2.G units among 17 unsupplemented average adults 
and a mean of 1.5.S blue units per 100 c.c. with an average deviation of 3.0 units 
in supi)lemcnted cases was established. 

Fig. 3 ropneseiits severe consistent “night blindness” in one woman 
during a tenth pregnane}^ complicated by long-standing unrefracted 
eataraet, in one eye plus pre-eclampsia, as compared to normal dark 
adaptation during her uncomplicated eleventh pregnancy with corrective 
glasses. This case demonstrates error in darli adaptation by local 
ocular pathology, since the toxemia was mild. 

SUMIdARY AXD COXCLUSIOXS 

1. Three hundred and twenty-eight additional pregnant women under 
good prenatal dietetic management were tested by the Feldman adapto- 
meter for deficient vitamin A ; and 34 were tested similarly and by blood 
serum estimations. 

2. The adaptometer indicated only 0.62 per cent deficient in vitamin 
A, whereas the serum content was abnormal in 40 per cent of single 
readings as well as uncorrelated. 

3. Sub,iective biophotometric tests for vitamin A are not applicable for 
detei'mination of the status in pregnancy. 

4. Chemical tests of pregnancy blood serum also offer doubtful means 
of assaying vitamin A capacity in pregnancy. 

5. Dietetic insufficiency in pregnancy should be assumed, and artificial 
vitamin A supplement offered in all cases. 


REFEREXCES 



•‘lOO X-oiiTii 20 th Stkeet 
100 Summit Ro.m) 


DISCUSSIOX 


DH. PHILIP F. WILL1AM.S.— .Sonic inonthp ago a study was made at the Pres- 
hytenan and .Towish Hospital Prenatal Clinie.s of the vitamin A eoutent in the diets 
u- ■’''‘’*'7''*"’ Simultaneously the dark adaptation time was determined. 

e found tliaf there was a marked defieieney of vitamin A content in the diet of 02 
j>er rent of the women; and a considerable deficiency in the dark adaptation time of 

i”’'' ‘■‘'"7 il'cre was a close relationship between 

tlie process of regaining vision in darkness and the intake of vitamin A in the diet. 
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Fig. 1. — The effect of mineral oil on the prothrombin concentration in a patient during 

pregnancy. 





PKO'J’HROiArBIN CONCENTRATION AND IMINERAL OIL^ 

Caiu. T. Javert, M.D., axd Cesira Maori, B.S., IM.A., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, The New Torh Hospital and 
Cornell University Medical College) 

D uring an investigation of the prothrombin concentrationi in nor- 
mal pregnancy, one patient, having a prothrombin concentration 
of 100 per cent of normal in the twelfth week of gestation, developed an 
unexplained decrease to 71 per cent. During the following twenty weeks, 
synthetic vitamin K (Thyloquinone, Squibb) was administered orally, 
and the prothrombin level did not increase and ranged between 70 and 
80 per cent. It was only after intramuscular injections of vitamin K 
that the prothrombin was raised to 100 per cent in the thirty-second week 
of gestation (see Fig. 1). Thereafter, a second decline occurred to 52 
per cent, despite the fact that the patient was eating an adequate diet, 
was gaining iveight properlj', and was taking vitamin K orally. Finally, 
close interrogation disclosed the fact that the patient had taken mineral 
oil at intervals since the thirteenth week of gestation without our knowl- 
edge. On discontinuing the oil, and continuing the oral and intramuscu- 
lar administration of K, the prothrombin level was maintained at 100 per 
cent up to term, during labor and the puerperium. In this regard, the 
cord blood prothrombin is of interest, as it was only 33 per cent of nor- 
mal, which is not a significant increase, despite the large amount of vita- 
min K given to the mother before and during labor. 

j\Iineral oil is commonly used by many either intermittently, two or 
tliree times a week, or regularly at daily intervals; therefore, several 
]iatients were studied under both conditions. The results are tabulated 
in Table I. 

As shown in the table, intermittent use of mineral oil reduced the pro- 
thrombin levels in 3 out of 9 patients (33 per cent) ; while daily intake 

Table I. Prothrombin Concentration and Mineral Oil 


CASES 


1. O'C. 

s. 

I. ii. 

o. G. 

0. A. 

7. P. 

S. G. 

0. C. 


OIL INTER- 
MITTENTLY 


15 

15 

15 

20 

15 

:!0 

15 

15 

15 


b.i.iv. 
t.i.w. 
b.i.w. 
t.i.w. 
t.i.w. 
t.i.w. 
e.c. t.i.w. 
c.c. t.i.w. 
c.c. t.i.w. 


c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 


I’ROTHROMBIN 
CONCENTRATION 
TER CENT 


100 

100 

100 

100 

100 

100 

33 

GO 

G1 


CASES 


1. G. 

2. B. 

3. D’A. 

4. G. 

5. E. 

6. C. 

7. S. 

S. C. 

P. J. 

10. J. 


OIL DAILY 


30 

30 

30 

15 

15 

30 

30 

15 

30 

30 


c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 


t.i.d. 

b.i.d. 

b.i.d. 

b.i.d. 

t.i.d. 

b.i.d. 

t.i.d. 

t.i.d. 

t.i.d. 

t.i.d. 


PROTHROSIBIN 
CONCENTRATION 
PER CENT 


81 

69 

23 

52 

100 

100 

09 

100 

33 

G1 


•Submitted for publication. June 4, 1941 . 

Biialtbous and Smith technique was used for the Prothrombin Ae. 
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Fig. 3. — Hj'poprothrombinemia during pregnancy, corrected by the administration 
of vitamin K ; its recurrence following parturition and further decrease after mineral 
oil was given dally with vitamin K. 
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Fig. 4. — Hj'poprothrombinemia in a patient with a chronic bowel obstruction in 
whom parenteral administration of vitamin K produced a normal prothrombin concen- 
tration. 
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of the oil for one or two weeks or longer', resulted in a lowered prothrom- 
bin in 7 ont of 10 patients (70 per cent). Apparently, niiner-al oil inter- 
feres rvith absorption by adsorption of vitamin K, or by inhibiting bac- 
terial synthesis in the intestine. Tire oil may even acenmnlatc in the 
liver cells. Whatever the mode of action, the evidence suggests the oc- 
currence of hypoprothrombinemia in eertahr patients followiirg the oral 
ingestion of mineral oil. In order to prove or disprove this contention, 
a more systematic study was made on a number of pregnant and non- 
pregnant individuals. 

The prothrombin curve of a gynecologic patient, on wliom an anterior 
and posterior repair Avas performed, under local anesthesia, is shown in 
Fig. 2. She was given mineral oil for eight days, Avith a reduction in 
the prothrombin leA'el from an initial A’alue of 100 per cent to 68 per 
cent. A further drop to 33 per cent occurred even after the oil had been 
discontinued for another eight-day period. Thereafter, a gradual in- 
crease occurred vuthout the administration of synthetic vitamin Iv. This 
patient had an uncomplicated postoperatiA’e course, and an adequate diet 
Avas maintained throughout. 

An obstetric patient Avas .studied next, since her prothrombin con- 
centration Avas 33 per cent of norma! in the thirty-sixth Aveek of gesta- 
tion. The administration of thyloquinone orally and parcntcrally iiro- 
duced,a rise to 90 per cent at term. Delivery Avas s])ontaneou.s after a 
tAA'enty-eight-hour labor, and at this time the ])rothrombin level Avas 41 
per cent despite the fact that 2 mg. of thyloquinone Avas given during 
labor. The prothrombin Avas 54 per cent on the third post-partum day. 
At this time, mineral oil Avas ]n'eseribed as shoAvn in Fig. 3, and 1 mg. 
of thyloquinone was given daily Avith bile salts. Nevertheless, the pro- 
thrombin decreased to a critical level of 23 per cent; therefore, the 
oil AA'as discontinued. The vitamin K AA-as continued, and ultimately the 
prothrombin IcA^el aa'rs 100 per cent. The cord blood prothrombin AA'as 
17 per cent of normal despite the administration of vitamin K to 
the mother, and it appears that if the mother is deficient, she Avill retain 
the vitamin K for her oavu needs and that little reaches the child. 
Incidentally, this patient also had aA’itaminosis C, and Ave haAm seen 
such an association in a number of other patients. Fifty milligrams of 
cevitamic acid Avere given daily Avithout a satisfactory rise antenatally, 
indicating that the dosage shoidd haA'c been gi’eater. 

The record of a patient Avith chronic boAvel obstruction (folloA\dng 
tiA’^e laparotomies), for Avhieh mineral oil has been taken daily, is shoAvn 
in Fig. 4. The initial prothrombin Avas 68 per cent of normal, and the 
intramuscular administration of 4 mg. of thyloquinone produced an 
elevation to 100 per cent. During this time, it aa'rs necessary to con- 
tinue the mineral oil, and in a Aveek’s time, the prothrombin had de- 
creased to its original level. The hypoprothrombinemia Avas corrected 
by the parenteral administration of Autamin K, indicating that ca'cii if 
the oil accumulated in the liver, the production of prothrombin is not 
interfered Avith. We have observed several other patients Avith a pro- 
thrombin concentration of around 70 per cent of normal AAdien mineral 
oil had been taken daily oAmr long pei’iods of time. 
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of other fat-soluble vitamins, i.e., D and E. In any event, the use of 
mineral oil may not be the innocuous habit that its ease in administra- 
tion has caused it to become. 

After our observations had been made, it was learned that Elliott, 
Isaacs, and Ivy had produced prothrombin deficiency Avith mineral oil 
in rats on an adequate diet. They stated that there was insufficient 
evidence to conclude that oil interfered with absorption of vitamin K. 
They doubted that the oil produced liver injury. 

CONCLUSIONS 

1. A loAvering of the prothrombin concentration ivas observed in a 
patient taking mineral oil without our knowledge, and Avas responsible 
for our ultimate discovery of a probable relationship. 

2. Oral ingestion of mineral oil in daily doses Avas associated Avith low- 
ered prothrombin values in 70 per cent of the patients, Avhile intermit- 
tent use of the oil resulted in hypoprothrombinemia in 33 per cent of 
the cases. 

3. The prothrombin concentration in patients receiving oil daily Avas 
often reduced to loAver levels than Aidien oil Avas used intermittently. 

Occasionally, small doses of oil failed to loAver the prothrombin level 
of patients having had an adequate diet. Whether larger doses Avill do 
so aAvaits further investigation. 

4. The role of mineral oil in producing hypoprothrombinemia is prob- 
ably by prevention of absorption of vitamin K, or by adsorption of the 
vitamin by the oil, or by interfering Avith liacterial synthesis. The ac- 
cumulation of the oil in the liver parenchyma is also probable but does 
not prevent utilization of vitamin K administered parenterally as shoAvn 
by one case. 

5. From the eAudence at hand, the oral administration of vitamin K 
to pregnant Avomen may prove of little or no value unless the simultane- 
ous use of mineral oil is curtailed. 

6. The effect of interdicting the maternal use of mineral oil on the 
incidence of hemorrhagic disease of the neAA'born is aAvaited AAoth 
interest. 

The thyloquinone was supplied by E. K. Squibb & Co. 
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Another patient was seen in the twenty-eighth week of gestation 
with a prothrombin concentration of 42 per cent of normal. Mineral 
oil had been taken for years. The prothrombin was increased to 81 
per cent by withdrawal of the oil and correcting the diet so that 
spinach, watercress, and lettuce were included. Of interest is the fact 
that in 1938 this patient sustained a post-partum hemorrhage for which 
a transfusion was given. Thyloquinone, 1 mg. daily, was given orally 


ANTEPARTUM WEEKS 
28 30 32 34 36 38 40 


P. P. 

10 th 6 
DAY WKS. 



MINERAL OIL 
I5ec. T.I.W. 
FOR YEARS 


P. P.H. IN 1938 
TRANSFUSED 


A.P. ^^<^279921. 
PARA l-O-O-l. 


Pig. 5. — Showing an increase in the prothrombin concentration loUowing dietary cor- 
rection and discontinuance of mineral oil. 


for two weeks during which time the prothrombin concentration was 
maintained at 100 per cent of normal (Pig. 5). Delivery was spon- 
taneous with a blood loss of 200 e.c. Mineral oil, 15 c.c. b.i.d., was 
given for a short period post partum (ten days) without a drop in the 
prothrombin concentration. Occasionally, small amounts of oil failed 
to lower the prothrombin level in patients having had an adequate in- 
take of vitamin K prior to the administration of the oil. 

Mineral oil is frequently prescribed for pregnant patients, and since 
it appears to induce hypoprothrombinemia in certain patients, the 
routine administration of vitamin K in pregnancy under such circum- 
stances may prove unsuccessful. This is of practical application in the 
treatment of maternal deficiency as well as in the reduction of the inci- 
dence of hemorrhagic disease of the newborn. The oil also interferes 
with the absorption of carotene, the precursor of vitamin A, according 
to Rowntree and others. It is possible that it prevents the metabolism 
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ward so that at the beginning of the second trimester of pregnancy, the 
prothrombin lei’^el is 94 per cent of normal. HoweAmr, a distinct loiver- 
ing occurs at the end of the second trimester. This may be due to 
requirements of the fetus. On the other hand, the patients may have 
been advised to take mineral oil, Avhieh the authors have shown else- 
Avhere produces significant lowering of the prothrombin concentration 
in certain patients. In the last trimester, a gradual increase takes 
place again, so that at term the average prothrombin level has reached 
95 per cent of normal. 

At the time of delivery, there is a decrease in the prothrombin con- 
centration, although only 14 per cent of the patients studied at this 
time were below 70 per cent. These patients would probably have 
profited by the administration of Autamin K either just prior to, or 
during, parturition in order to improve their deficiency. The adminis- 
tration of vitamin K under such circumstances would probably not 
benefit the child since the prothrombin concentration of the cord blood 



a. 22 5 6 IS 16 IS 14 16 21 31 9S 89 31 24 


TOTAL NUMBER OF PATIENTS STUDIED • 200 ; 400 SPECIMENS. 

Fig. 1. — Plasma prothrombin concentration in normal pregnancy. 


has not been elcAmted under such circumstances as shown by a number 
of our eases. This suggests that the mother retains the K for her 
OAvn requirements and that little or none of the vitamin reaches the 
infant, or the fetus is unable to utilize it. 

The drop in the prothrombin at delhmry, shoAvn in Fig. 1, is main- 
tained on the third day post partum and is probably due to a loAvered 
intake of K or to faulty digestion and metabolism during labor. On 
the other hand, there may be an increased destruction of prothrombin 
in the lungs. The work of labor Avas thought to be a factor but this 
vieAv Avas discarded on the folloAving evidence : 

Five normal subjects, 3 with a prothrombin concentration of 100 per cent, and 
two with levels of 61 and 68 per cent of normal, respectively, rode a bicycle or 
plaA^ed squash for an hour. Immediate^ thereafter, the prothrombin studies were 
repeated and no significant decrease was observed in any of the five subjects. 

It appears that exercise (i.e., labor) does not loAver the prothrombin 
concentration, indicating that other factors are responsible, i.e., Ioav- 
ered dietary intake and faulty digestion as the patient approaches labor. 



PROTHROMBIN CONCENTRATION IN NORMAL PREGNANCY*' 
Carl T. Javert, M.D., and Cesira Maori, B.S., M.A., New York, N. 1. 

(From ihe Department of Obstetrics oik? Gynecology, The New York Hospital and 
Coi'nell University Medical College) 


T he prothrombin concentration of blood plasma has been shown re- 
peatedly in the literature to be related to the intake of ^dtamin K 
and to proper liver function. There is a paucity of information regard- 
ing the maternal prothrombin values although pregnant patients have 
been studied by many investigators with regard to reduction of the 
incidence of hemorrhagic disease of the newborn by ante-partum or par- 
turitional administration of vitamin K. A knowledge of the prothrombin 
concentration in pregnancy is extremely important in order to determine 
the incidence of vitamin K deficiency and also to verify or refute the 
rationale of administering vitamin K to every pregnant patient. 

In order to clarify this situation somewhat, the prothrombin concen- 
tration of 200 normal pregnant women was determined. At times sig- 
nificant variations were observed, but in general, the majority of the 
patients showed a normal prothrombin concentration indicating adequate 
intake and utilization of vitamin K. 

The Warner, Brinkhous, and Smith technique was used for the pro- 
thrombin determinations. i The 200 normal patients w^ere studied at 
various intervals during the antenatal period and again in labor and in 
the puerperium. Of the total number, 15 had values determined at 
monthlj’- intervals, but since no significant variation was observed, all of 
the data were combined and average values weie obtained, and these are 
presented in Fig. 1. Of importance in interpreting this curve is the fact 
that 225 of the 400 determinations comprising it were 100 per cent of 
normal. Of the 200 patients studied, ITO, or S5 per cent, sho^ved a con- 
centration between 71 and 100 per cent, and 30, or 15 per cent, w^ere 70 
per cent or below. Many in the latter group were given synthetic vita- 
min K either orally or by intramuscular injection with elevation in the 
prothrombin values often to 100 per cent and, therefore, were considered 
to have hypovitaminosis K on a nutritional or metabolic basis in tlie 
absence of liver disease. 


As shown in Fig. 1, the primary trend of the prothrombin concen- 
tration is upward during pregnancy, with the highest value occurring 
at term. Secondary trends are apparent when the curve is studied from 
the standpoint of the trimesters of pregnancy. In early pregnanej’’, the 
prothrombin concentration is lowest, probably due to a lowered intake of 
foods containing vitamin K because of “morning sickness” and its at- 
tendan t nausea and vomiting. Thereafter, the secondary trend is up- 


*Receivea for publication, June i, 1941. 

Tf were made po.ssible under a jjrant frcni the John and Marv 

K. Markle Foundation through the courtesy of Dr. ‘William DeWitt Andrus. 
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Table I. The Parenteral Injection of Synthetic Vitamin K in the Newborn 


NO. INFANTS 

TREATED 

PREPARATION | 

USED 

1 

NO. OP 

reactions 

abscess 

FORJIATION 

INFANTS HAVING 
HEMORRHAGIC 
DISEASE 

196 

Thyloquinone, 2 
mg. in corn oil 

98 

1 

0 

360 

Thylohydroqui- 
none, 1 mg. in 
aqueous solu- 
tion 

29 

1 

0 

Total 556 




0 


ordinarily, five should have done so, since the clinic incidence of this 
disease is 0.77 per cent. These studies are being continued at the present 
time in order to have a larger series of cases. Prom the evidence at 
hand, parenteral injection of synthetic vitamin K in the newborn may 
prevent hemorrhagic disease more effectively than does the maternal 
administration of the vitamin. 

CONCLUSIONS 

1. The composite curve of prothrombin concentration was determined 
in normal pregnancy and the primary trend was upward, with secondary 
trends having the lowest level in the fourth week, probably due to dietary 
disturbance caused by morning sickness ; Avhile the next Ioav level seen 
ill the twenty-eighth week was probably due to fetal requirements of K. 

2. The prothrombin concentration was 70 per cent or below in 15 per 
cent of 200 normal pregnant women; therefore, they were regarded as 
having hypovitaminosis K. 

3. The cord blood prothrombin concentration at delivery was 24 per 
cent of normal, while the mothers had a level of 89 per cent of normal. 
This indicates that prothrombin molecule does not traverse the placental 
barrier. 

4. At term and at the time of delivery, 14 per cent of the mothers 
were below 70 per cent, and they would have profited by the administra- 
tion of vitamin K. Studies have indicated that under such circum- 
stances, the mother evidently retains the K for her own needs and that 
very little if any reaches the fetus, or the child is unable to utilize it. 

5. It is probable that the fetal liver cannot utilize K for the production 
of prothrombin because of the patent ductus venosus. It is only after 
ligation of the cord that the prothrombin level rises in the newborn 
infant. 

6. Parenteral injections of synthetic vitamin K given to the infant 
at delivery seem indicated because of the universal liypoprothrombi- 
nemia at birth and the early onset of hemorrhage disease of the newborn. 
Five hundred and fifty-six infants were given synthetic vitamin K at 
delivery, and hemorrhagic disease did not develop in any of these in- 
fants. Under average circumstances, 5 infants should have had tlie 
disease. An additional series of cases are being studied for confirmation 
of this view. 

7. The maternal prothrombin level in the puerperium showed no sig- 
nificant deviation due to lactation. 


Thyloquinone was provided by E. R. Squibb & Co. 
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During the puerperiuin, there Avas no further decrease in the pro- 
thrombin due to lactation, since the Amines Avere essentially normal at 
six Aveeks postpartum. 

At the time of deliAmry, the cord blood of 50 infants shoAved an aAmr- 
age concentration of only 24 per cent of the adult normal. This indicates 
that the placenta is a barrier to the passage of prothrombin. According 
to numerous papers in the recent literature, Adtamin K administered to 
the mother produces significant rise in the prothrombin levels of the cord 
blood. This treatment has been seized upon AAuth regard to prevention 
of hemorrhagic disease of the neAA'born. HoAvever, if the mothers are 
deficient (and about 15 per cent seem to be), such treatment Avould 
benefit these mothers, Avhich is not a bad idea, but our experience teaches 
that under such circumstances verj’' little improvement can be expected 
in the prothrombin concentration of the cord blood. Naumenee, Hell- 
man, and Shettles have recently come to the conclusion that K given 
during labor does not raise the baby’s prothrombin. Originallj’’ they 
Avere among the first to advocate the use of K in labor. 

The marked hypoprothrombinemia of the infant at birth is in itself 
an indication for the parenteral administration of vitamin K, not to men- 
tion the early onset of hemorrhagic disease of the ncAA^born. Javert has 
reported three cases in A\duch the intrauterine onset of hemorrhagic dis- 
ease of the neAvborn Avas Avell substantiated. He has also shoAvn further 
that the disease often occurs on the first day of life. These facts go Avell 
hand in hand Avith the physiologic hypoprothrombinemia (deranged 
clotting mechanism) of the cord blood and the trauma of labor (capil- 
lary rhexis) as etiologic factors in the causation of hemorrhagic disease 
Avhich calls for parenteral injection of vitamin K to the infant at the 
time of delivei’y, as has been suggested by Javert in a discussion of vita- 
mins and pregnancy. It is very probable that parenteral injection of K 
Avill become as routine as is the instillation of silver nitrate into the con- 
junctival sac, and perhaps Avith greater justification. 

There is considerable doubt that the liver of the child is able to 
metabolize Adtamin K during intrauterine life, as suggested by the 
marked hypoprothrombinemia of the cord blood. It is quite possible 
that the patent ductus venosus shunts blood around the liver and thereby 
contributes to liver deficiency as first suggested by Javert and Moore. 
If this assumption is correct, only Avhen the cord is ligated AAdll the liver 
begin to function normally Avith the production of prothrombin so tlie 
concentration rises after a fcAv days after an initial drop, as has been 
observed clinically. To facilitate the formation of prothrombin by the 
infant, parenteral injection of vitamin K seems indicated immediately 
after delivery rather than during labor. The practicability of such a 
procedure Avas studied in 549 infants as shoAvn in Table I. 

In the first series, thyloquinone in corn oil pi’oduced local induration 
at the site of injection in 50 per cent of the infants, and this Avas in- 
variably absent on the day of discharge from the hospital. When thylo- 
hydroquinone Avas employed, only 11.4 per cent of the infants showed 
localized reaction, and these cleared up in a feAv days. Each solution 
resulted in one abscess Avhich Avas probably of technical origin. It is of 
interest that no infant developed hemoi-rhagic disease of the neAA'born; 
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In 1924 Stevens and Artliurss reported a group of 105 pregnant women in which 
33 per cent had residual urine. Of 36 patients catheterized on the second day post 
partum, 29 had residual urine. They believe that trauma and reflex nerve disturb- 
ances associated with lowered abdominal pressure result in partial urinary retention 
immediately post partum. 

Textbooks on urology avoid the subject entirely .with the exception of Young’s 
Urology! where Stevens’ article is quoted. 

With this information at hand a study of the post-partum bladder 
was undertaken from a standpoint of its cystoscopic appearance and 
also the intravesical pressure as measured by the cystometer at various 
levels of bladder capacity. 

An effort was made to select a cross section of the patients delivered 
on the Obstetrical Service of the Los Angeles County General Hospital. 
All patients delivered from midnight Mondaj’ to midnight Tuesday 
each week were sent to cystoscopic clinic on Thursday morning of that 
week. The only patients excepted were those delivered by cesarean 
section. There were 105 patients examined in the first group. Of these 

42 were para i 
25 were para ii 
18 were para iii 
7 were para iv 
6 were para v 

2 were para vi 

3 were para vii 
1 was para ix 
1 was para xii 

'TM' 

All eases were examined from thirty-six to sixty hours after delivery 
with an average of forty-eight hours. The age range was fourteen to 
thirty-six years, with an average age of 23.7 years. The different 
methods of delivery were divided as follows : 

52 were delivered spontaneously without episiotomy 
21 were delivered spontaneously with episiotomy 
31 were delivered by low forceps with episiotomy 
1 breech six-months’ fetus after use of bag 

Following the examination and observation of the 105 cases, there 
were 11 operative eases selected as follows for examination; 

7 Breech deliveries 
2 Midforceps 

1 Podalic version and extraction 
1 Low cervical cesarean section 

Some difficulty was encountered in securing a larger number of mid- 
forceps, and in addition most cesarean section cases have indwelling 
catheter drainage from forty-eight to seventy-two hours routinely. 

Baby weights varied from the largest, 10 pounds 5 ounces, to two 
prematures. The average infant weight was 7 pounds 4 ounces. There 
was one twin pregnancy. 
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STUDIES OP THE POST-PAETUM BLADDER 

Frederick A. Bennetts, M.D., and George E. Judd, M.D., 

Los Angeles, Calif. 

{From the Departments of Urology and of Gynecology and Obstetrics of the Uni- 
versity of Sotithern California) 

M edical literature eontains very little information concerning tlie 
post-partum bladder. This fact is unusual in the light of the 
tremendous volume of literature on all other parts of the urinary tract 
in the various periods of pregnancy and the ])uerperium. Reports and 
observations dealing ivith this subject are limited to a few short para- 
graphs or incidental findings included as a part of a discussion of the 
urinary tract as a whole. 

Most textbooks in obstetrics pass over the subject with generalities 
about a lack of desire to empty the bladder and with vague descriptions 
of the trauma to the bladder and urethra incurred during labor. 

Stander,^ in WilUavis Obstetrics where the most complete discussion 
is found, states that the process of evacuation of the uterus is associated 
with stretching and trauma of the base of the bladder. Cystoseopic 
examination after delivery shows not only edema and hyperemia but 
frequently submucosal hemorrhages. 

At times tlie edenia is so nmvked as to cause olwtvuction and retentioB. 

The post-partum bladder has an increased capacity and is not so sensitive to 
intravesical fluid tension. Overdistontion is, therefore, common witli residual urine. 
The paralyzing effect of anesthesia and temporarily disturbed function of the nerve 
supply to the bladder undoubtedly are contributory factors. 

In 1906 Holtze2 found an average of 107 c.c. of bladder residual urine in primip- 
aras post partum and 58 c.c. in multiparas post partum. These all returned to 
normal within one week. 

.Stuernagel,3 in 1912, found that bladder capacity was increased post partum in 
many cases to a point at which the desire to void did not occur before 1000 c.c. of 
retention, and it was not unusual for 2,000 c.c. to be tolerated. 

In 1921 Walker^ used a mercury manometer to measure bladder pressure in the 
male and included in his report the observation ^‘that several puerperal women ex- 
amined showed evidence of decreased pressure.” In 1922 Shutters found that in a 
small group of nonpregnant women the desire to void occurred at 200 c.c. (this was 
increased to 350 c.c. at term in the pregnant), but that 800 c.c. produced only slight 
feeling of pressure post partum. He investigated several patients post partum, using 
a mercury manometer which showed very low pressure of from 2 to 6 mm of mer- 
cury. 
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floor, and trigon. This was associated with some distortion of the trigon 
and floor caused by pressure and protrusion of the enlarged cervix and 
uterus, the picture being generally that of a congested atonic bladder. 
Mucosal edema was present in varying degrees but in no cases was it 
sufficiently marked to be an obstructive factor. In only 19 cases of 
the entire 116 (of both the original 105 and the selected operatives) 
were there any evidences of ecehymosis, such as might be expected from 
direct trauma. In 14 cases the areas of ecchymoses Avere limited largely 
to small areas about one or both ureteral oriflces. In the remaining 5 
cases the ecehymosis involved the greater part of the trigon and base. 

Of the 14 patients, 6 were delivered spontaneously Avith episiotomy and 
4 Avithout. Tavo patients Avere delivered by Ioav forceps and 2 Avere 
breech deliveries. The 2 patients delivered as breeches had very small 
punctate areas of hemorrhage. 

The 5 patients AAdth more or less extensive ecehymosis Avere delivered, 
3 as spontaneous and 2 as Ioav forceps. 

The duration of labor in the group shoAving ecehymosis averaged fif- 
teen hours, fifty-four minutes for the first stage; forty minutes for 
the second stage; tAvelve minutes for the third stage. There Avas only 
one patient of this group that had a protracted labor, that of fifty-six 
hours. This comparison does not account for the obvious trauma of 
the bladder on a basis of length of labor or by difference betAveen 
spontaneous and operative delivery. 

In cj^stoseopie examination of the 7 breech deliveries, the bladder had 
the general appearance of that observed in the other cases. 

Observation of the bladder in the case of the Ioav cervical cesarean 
section shoAved no evidence of ecehymosis. The muscular tone, hoAA'ever, 
Avas good. This patient had an indAA'elling catheter during the first 
forty-eight hours post-partum. 

Indigocarmin dye appeared from the ureteral orifices in an average 
of five to six minutes after intravenous injection. In 6 cases appearance 
Avas delayed from one or the other ureteral orifice more than ten 
minutes, and in 3 eases no dye appeared from the right ureteral orifice 
in fifteen minutes. 

Other Pathology. — Unilateral duplication of uretei’al orifices aa'es 
noted in tAvo cases and in one case the left ureteral orifice and left 
ureteral ridges Avere absent entirely. 

CYSTOMETRIC FINDINGS 

The normal bladder responds to distention in a cliaracteristic manner. A cysto- 
metrogram or a chart recording intravesical pressures, as recorded by a manometer 
at various degrees of distention, presents a fairly- accurate picture of the functional 
state of tlie bladder muscle. A normal response is well represented by- the following 
figure Avhich Muschat and others^ designate as a normal cy-stometrogram (Uig. 1)- 
Fig. 2 represents a characteristic cystometrogram obtained in the hypertonic group. 
Fig. 3 represents a characteristic cystometrogram obtained in the atonic or hy'potonic 
group. Fig. 4 represents a composite cystometrogram of this entire series, repre- 
senting mean aA-erage readings of all cases. This shows a definite hypotonic type 
of curve. 

The 105 cases could roughly be dh'ided up into three general groups: 

1. Those patients developing painful desire with some bladder spasm before 750 
c.c. distention capacity Avas reached, of whom there rvere 15. 
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Duration of labor in stages varies as follows: 

First stage, longest 60 hours, shortest 1 hour 25 minutes; with an average 
of 12 hours 14 minutes. 

Second stage, longest 9 hours, 24 minutes, shortest 3 minutes; average 48 
minutes. 

Third stage, longest 46 minutes, shortest 2 minutes; average 12.2 minutes. 

These patients were allowed to go eight hours before being catheter- 
ized. However, the order was discretionary and at times the patients 
were allowed to go longer than eight hours if there was no discom- 
fort or obvious bladder distention. There were 16 of the 105 cases 
allowed to go beyond 12 hours before voiding. These varied from 
fifteen and one-half to twenty-four hours. The amount voided varied 
between 225 c.c. and 1450 e.c., with an average of 732 c.e. The residual 
varied from 20 c.c. to 1,100 c.e., with an average of 200 c.e. This ob- 
viously was poor post-partum technique. However, no great discom- 
fort compelled the nurses to catheterize before that time. Comparison 
of these 16 cases with the others shows virtually the same eystoscopie 
and ej^stometrie findings. Following the first voiding, the volume of 
residual bladder urine was cheeked by catheter. There were three of 
the 105 that were unable to void and required the use of the catheter 
through the second day. The remainder voided spontaneously in from 
three to twenty-four hours, with an average of nine and one-fourth 
hours. 

The volume of urine passed at first voiding varied from 100 c.e. to 
1,450 c.e., with an average of 478 c.c. Accurate data on residual urine 
were obtained from 94 of the cases examined, not having been recorded 
in the remaining 8 cases. Of the 94 patients, 34 per cent had a residual 
ui'ine in excess of 250 c.c. and in 6 patients, or 6 per cent, in excess of 
500 c.c. 

method of examination 

The patients were brought to cystoscopy witliout premedication, and 5 c.c. of 
indigocarmin solution were administered intravenously. A No. 24 Brown-Buerger 
cystoscope was introduced without anesthesia to the bladder. Appearance time and 
concentration of indigocarmin from ureteral orifices was observed. The bladder 
cavity was then carefully inspected for evidence of trauma, inflammation, edema, 
and distortion, care being taken to avoid overdistention during this procedure. 

Following this a No. IS French Pezzer type catheter was introduced into the 
bladder cavity. The catheter in turn was connected to an improvised mercury cystom- 
eter and the bladder wns then slowly filled w’ith sterile water. Readings of vesical 
pressure in millimeters of mercury were recorded at 250 c.c., 500 c.c., 750 c.c., and 
1000 c.c., respectively, except in those cases where some bladder spasm developed or 
in cases where the distention of the bladder became too painful. While many of 
these patients experienced no sensations of pain or fullness with the bladder dis- 
tended to 1000 e.c., it was deemed inadvisable to distend them further. 

There was also recorded the bladder volume at the first desire to void and also 
at whatever point a painful desire developed. An attempt to secure the maximum 
voluntary pressure was made. However, the variability of cooperation of the pa- 
tients made this determination difficult to interpret. 


CYSTOSCOPIC FINDINGS 


C 3 ''stoscopic examination of these bladders revealed varying degrees 
of mucosal congestion and edema, most marked about the bladder neck. 
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In the second group there were 43 cases, or 40.9 per cent of the total. The 
average bladder capacity when this slightly painful desire began was 865 c.c., and 
the average maximanometer reading was 21 mm. of Hg. 

The third group of 47 cases, or 44.8 per cent of the total, had no pain or de.sire 
to urinate with the bladder distended to 1000 c.c. The average manometer reading 
at 1000 c.c. was 14.8 mm. of Hg. 

table I. patients Having Pain or Bladder Spasm Before Bladder Distention 

Had Reached 750 c.c. 



PERCENTAGE 

OP CASES 

AVERAGE 

MAXIMUM 

MANOMETER 

READINGS 

MM. 

AVERAGE 

BLADDER 

CAPACITY 

AT ■WHICH 

PAIN OC- 
CURRED C.C. 

Group average 




Patients delivered spontaneously 
without episiotomy 



604 

Patients delivered with low forceps 
and episiotomy 

9.7 

38.7 

633 

Patients delivered spontaneous!}' 
with episiotomy 

0 




. In Table I are shown the types of delivery that make up the group of cases de- 
veloping bladder spasm together with the comparison of the manometer readings 
and bladder capacity of each group. There were 23.1 per cent of the patients de- 
livered spontaneously that make up this group and 9.7 per cent of the patients 
delivered by low forceps. The manometer readings and the bladder capacity show 
a close correlation of the two types of delivery in comparison with that of the group 
as a whole. 

There were no cases in which the patient was delivered spontaneously with 
episiotomy that fell into this group. No reason for this can be given. The fact 
tliat only 23 per cent of patients delivered spontaneously witliout episiotomy ap- 
proached the average cystometric finding would seem significant. In addition, in 
this whole group the bladder capacity is increased; bladder pressure diminished. 

Table II shows the comparison of the group of cases in which painful desire 
developed with the type of delivery. There is an increase in the number of patients 
of the group that was delivered spontaneously with episiotomy over either of the 
other tj'pes of delivery. The average bladder capacity and the manometer reading 
show a very close correlation. No reason for the increase in the spontaneous group 
with episiotomy can be given. 

Table II. Patients Having Painful Desire to Void With Bladder Distended to 

750-1000 C.C. 



1 PERCENTAGE 
HAVING 

PAINFUL 

DESIRE 

TO VOID 

AVERAGE 

MAXIMUM 

MANOMETER 

READING 

MM. 

% 

BLADDER 

VOLUME 

AT WHICH 
PAINFUL 
DESIRE OC- 
CURRED C.C. 

Group average 

40.9 

26.7 

866 

Patients delivered spontaneously 

28.8 

23 

872 

without episiotomy 



873 

Patients delivered spontaneously 

66.6 

29 

with episiotomy 



852 

Patients delivered with low forceps 
and episiotomy 

41.9 1 

1 

20.6 
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2. Those patients in ^vhonl slight painful desire develops but no bladder spasm 
occurred to 1,000 c.c. distention, of whom there were 43. 

3. Those patients in whom no pain or desire to empty the bladder occurred during 
distention to 1000 c.c., of whom there were 47. 

In the first group, there were fifteen cases, or 14.3 per cent of the total. The 
average bladder capacity was 610 c.c. and average maximum manometer reading 
was 33 mm. of Hg. 



NORMAL CY5TOGRAM THE 5PA5T1C REFLEX. NEUROGENIC BLADDER 


Pig-. 1. Fig. 2. 

Fig. 1. — Cystometric curve, showing maximum, minimum, and average bladder 
pressures in a group of normal adults, demonstrating gradual increase in pressure up 
to 600 C.C., then a sharp rise when patient attempts to void. 

Pig. 2. — Cystometric curve, showing bladder pressures in spastic neurogenic 
bladder (compression myelitis). (From McLellan, Frederick C. ; The Neurogenic 
Bladder, Charles C Thomas.) 



Fig. 3. 


Pig. 4. 


curve, showing bladder pressures in the atonic neurogenic 
Rfadder, C?m?les'T ThomSso’ ' McLellan, Frederick C. : The Neurogenic 

of curve, showing average bladder pressures in the entire group 

^ gradual increase in pressure up to 1,000 c.c., then a 
pared attempts to void. The magnitude of this rise is feeble as com- 
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COMMENTS 

As seen through the eystoseope, the bladder post partum presents a 
pale slightly edematous mucosal surface. The bladder wall itself is 
relaxed and atonic. When deflated it collapses in folds like a paper 
sack rather than contracting as a normal elastic structure. 

Kidney function as evidenced by the use of indigoearmin intra- 
venously in the vast majority of cases falls well within normal limits. 

Except for a few cases, mucosal injection, submucosal hemorrhages, 
and marked edema, such as would be expected from gross trauma, are 
conspicuous by their absence. 

It would be reasonable to assume that bladder trauma would be in- 
creased in prolonged labor, in difficult forceps deliveries or in breech 
deliveries with pressure from above on the aftercoming head. However, 
a comparison of the 7 breech deliveries with the group of 105 cases 
originally examined showed no higher incidence of direct bladder 
trauma. This was also borne out in the two eases of midforceps, the 
cesarean section and the version and extraction. In the main these 
patients all come in the same general category, exhibiting little direct 
bladder trauma. The few eases of this series showing moderately ex- 
tensive eeehymosis varied very little in their functional response from 
those showing none. Trauma does not seem to account for the dysfunc- 
tion of the bladder. 

Cystometrograms portray graphically Avith fair accuracy the func- 
tional state of the bladder muscle. Bladder disturbances as pictured 
by the eystometrogram may be divided roughly into two main groups, 
the hypertonic or spastic type with increased muscle tone and increased 
capacity. Each of these groups may be on the basis of myogenic or 
neurogenic disturbances. 

As a group, the post-partum bladder falls into the hypotonic group 
with decreased bladder sensation, reduced muscle tone and increased 
capacity. Further comparison of the 105 routine cases Avith the 
selected operatHe ease eystometrically shoAA^s a surprising similarity 
of response to distention of the bladder Avith Avater. The patient de- 
livered by Amrsion and extraction and the tAvo patients delivered by 
mid-forceps sIioav the same lack of bladder tone. The Ioav cervical 
cesarean section after tAVO days of bladder rest Avith an indAvelling 
catheter shoAved spasm at 650 c.c. capacity and a much better bladder 
tone. 

The anatomical site and nature of this disturbance is not explained. 
Whether it is primarily neurogenic or myogenic in origin is not knoAA'ii. 
The fact, hoAvever, that past studies have sIioaaui this disturbance to be 
only temporary in nature Avould indicate that no permanent changes 
haA^e occurred in either muscle or nerve tissue. 

It Avould seem reasonable in the light of the aboAm findings that post- 
partum management of the bladder should be directed at alleviating 
prolonged overdistention and aAmiding the CAmr present threat of urinary 
stasis. We perhaps should become more bladder conscious of our post- 
partum cases. It is not inconceiAmble that prolonged oAmrdistention 
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In Table III is shown a comparison of the group of patients without pain or 
desire to void at 1^000 c.c. of bladder distention and the type of delivery. The 
close relationship between the percentage of the cases of each tjT)e of delivery with 
that of the percentage of the group as a whole is noteworthy. The manometer 
readings at 1,000 c.c. fall well within the range of that found in the atonic bladder. 

Table IV shows the comparison of the general average with that of the 7 breech 
deliveries. 


NO PAIN 

SLIGHT PAIN ] 


57 per cent at 1,000 c.c. 

1 29 per cent at 962 c.c. ' 

14 per cent spasm at 650 c.c. 


The two patients with midforeeps delivery both had pain at 900 and 950 c.c.; 
however, both were taken to 1,000 c.c. where the manometer readings were 16 and 
11 mm. of mercury, respectively. 

There were 20 patients of the 105 that received a light ether anesthetic at the 
time of delivery bnt no ante-partum analgesia. The remainder received nembutal 
and scopolamine in varying amounts from 3 to 7 Vi ss. gr. of nembutal and one 
to two doses of l/loO gr. of scopolamine. 

Table V shows a comparison of these two groups and the percentage of the 
bladder type in each. They both come within close range of the general average 
for the whole group. 

Table III. Patients Hawg No Pain With Bladder Distended to 1000 c.c. 



percentage 

HAVING 

NO PAIN 

MAXIMUM 

AVERAGE 

xMANOMETER 

READING MM. 

Group average 

44.8 

14.8 

Patients delivered spontaneously witliout 
episiotomy 

48.1 

i 

15.6 

Patients delivered spontaneously with 
episiotomy 

38.0 ! 

13.6 

Patients delivered with low forceps and 
episiotomy 

45.1 

13.4 


Table IV. Patients Having No Analgesia But Light Ether Anesthesia 


1 

1 

i 

1 

NUMBER OF 

CASES 

PERCENTAGE 

OF CASES 
HAVING NO 

painful 

DESIRE UP 
TO 1000 C.C. 

PERCENTAGE 

OF CASES 

1 HAVING 
PAINFUL 
DESIRE 750- 
1000 C.C. 

PERCENTAGE 
OF CASES 

1 HAVING 

PAIN OR 
SPASM 

BELOW 

750 C.C. 

Patients having light anesthesia 
but no analgesia 

20 1 

I 

55 1 

1 

40 

5 

Group 

105 ! 

44.8 ' 

41 

14.2 


Table V. Comparison op Selected Group op Eleven Breech and Operative 
Delitories With the Group op 105 Eoutine Deliveries 



TOTAL 

number 

OP CASES 

PERCENTAGE 
HAVING NO 
PAIN AT 
1000 C.C, ^ 

PERCENTAGE 
HAVING 
PAIN AT 

750-1000 

C.C, 

PERCENTAGE 
HAVING 
PAIN AT 
750 C.C, 

OR LESS 

Lroup of routine deliveries 
Group of breech and operative 
deliveries 

105 

11 

44.8 

45.5 j 

41.0 

36.3 

14.2 

18.2 






PLACENTAL BLOOD PLASMA 

Raymond M. Curtis, M.D., and Richard W. Worthington, Jr., M.D. 

Baltimore, Md. 

(From the Obstetrical Service of the Union Memorial Hospital) 

T he therapeutic value of adult blood plasma is well established. 

However, the difficulty in securing blood in sufficient quantities in 
many hospitals in order that pooled plasma can be safely prepared, 
particularly where there is no blood bank, stimulated us to investigate 
placental blood as a source of plasma, and to determine the value of 
such plasma in clinical use. 

Pola}’-es, Lederer and Wieneri found in a series of 500 infants, where the 
Landsteiner blood groups were studied that 283, or 56 per cent, of these infants 
had no demonstrable specific blood group agglutinins in their serum at birth. Thom- 
sen (cited by Wiener^) has shown that in those infants where the blood agglutinins 
were found to be present they had a very low titer. Because of this lack of specific 
blood group agglutinins or their very low titer plasma prepared from placenta blood 
can be considered safer than adult plasma even though small amounts be pooled. 
This then should be an ideal source of plasma, especially for a small hospital which 
cannot avail itself of large amounts of adult blood for the preparation of plasma. 

We found that sterile plasma can be obtained from placental blood 
in worth-while quantities. An average of 103 c.c. of whole blood was 
derived from each placenta, in a series of 200 placentas from which the 
blood was collected. Prom 128 c.c. of citrated placental blood, we have 
obtained an average of 70 c.c. of consistently uncontaminated citrated 
plasma (25 c.c. of 2.5 per cent sodium citrate solution being placed in 
each collecting bottle). 

Before using placental plasma clinically, we reviewed the literature 
for comparative analysis of adult and fetal plasma and found that chem- 


Table I. Analysis of the Various Protein Components of Adult and Placental 
Plasma as Determined by Electrophoresis 



fresh adult 

PLASMA TYPE 

A (3)* 
pH 7.72 

PLACENTAL 

plasma 
(21)* 
pH 7.85 

Albumin per cent 

3.96 

3.47 

Albumin/globulin t 

2.27 

2.00 

Alpha globulin albumin 

0.08 

0.13 

Beta globulin albumin 

0.18 

0.16 

Gamma globulin albumin 

0.18 

0.21 

Fibrinogen albumin 

0.08 

0.05 


Citrated ^ 

Oxalated 


‘Refers to number in Fig. 1. 
tCalcuiated on serum basis. 


428 



BENNETTS AND JUDD; POST-PARTUjM BLADDER 


427 


post-partvim may be a factor in the formation of cystocele in the presence 
of injury to the bladder base. Further studies will be necessary to de- 
termine the exact nature of the dysfunction encountered in these cases. 

SUMMARY 

1. Cystoscopic examination of 116 post-partum bladders revealed gen- 
eral relaxation and minor degrees of mucosal edema. 

2. Eeehymosis of bladder mucosa Avas present to a minor degree in 
12 per cent of the eases and to a moderate degree in 4.3 per cent of 
the eases. This Avas not increased by breech extraction, nor A\ms it seen 
in tAVo cases of midforceps, one ease of Aversion and extraction and one 
low cervical cesarean section. 

3. Cystometric studies revealed hypotonic bladders Avith decreased 
bladder sensation and increased capacity in 86.2 per cent of the entire 
series. 

4. Type of delivery, trauma, and prepartum analgesia do not account 
for this dysfunction. 

5. A plea is made for attention to the relief of oAmrdistention of the 
post-partum bladder. 
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Kairis, N. M.; Perisigmoidal Adhesions in Women, Arch. f. Gynak. 168: 84, 1939. 

Prom an analysis of a large series of cases, the author found perisigmoidal 
adhesions in 20 per cent of all women subjected to laparotomy. These adhesions 
were most common during the reproductive years and reached their maximum at 
the age of thirty. These adhesions arise most probably from septic or aseptic 
inflammatory conditions of the internal genitalia; second, from the sigmoid itself; 
and third, from the appendix or small boAvel. Perisigmoidal adhesions produce no 
marked symptoms, and there is no definite sjmiptom complex by AA’hich the diag- 
nosis can be made. The majority of j)atients complained of chronic obstipation 
and irregular pains in the left lower quadrant of the abdomen and these are not 
characteristic symptoms. In the majority of the cases therefore, no preoperative 
diagnosis of such adhesions was made. Perisigmoidal adhesions are found most 
frequently in connection Avitli disease of the left adnexa, Avith retroversion o'f 
the uterus, and with fibroids or adnexal tumors. In many instances, the adhesions 
are of no clinical significance and Avhen found may be left undisturbed. When 
they are massive and produce distortion and/or traction, they must be resected. 
The author insists that during the course of every laparotomj', the pehds must 
be carefully examined for such perisigmoidal adhesions. Obviousljq resection of 
such adhesions must be folloAved by cai-eful and complete peritonization in order 
to prevent recurrence. Attempt must be made in every instance to restore the 
sigmoid to its normal position and mobility. 


Ralph A. Eeis. 
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As a routine “Seconal”® is used for analgesia on the obstetric service 
in this hospital. We felt that the concentration of this drug in placental 
plasma might contraindicate its used. Therefore a barbituric acid de- 
termination was made on Lot 23 Avhieh represented 250 e.e. of plasma, 
pooled from the placentas of 4 patients who had received a total of 
1 Gm. of this drug. A concentration of 5.2 mg. per 100 e.e. was found 
to be present in this 250 e.e. In our experience no hypnotic or sedative 
effect is produced until the concentration in the blood has reached 20 to 
30 mg. per 100 e.e. This laboratory finding eonfirmed our elinical ob- 
servation that sueh a small amount of this barbiturate does not con- 
traindicate the use of pooled placental plasma. 

TECHNIQUE 

Collection . — The blood is taken from the cord immediately after the birth of the 
child, prior to the expulsion of the placenta and before any perineal repair is made. 
The cord is clamped and cut two inches from the umbilicus. A “sterile” assistant 
immediately cleans it with tincture of ‘ ‘ zephiran ’ ’ t solution 6 to 8 inches proximal 
to the clamp. The cord is then grasped, compressed with a sterile towel, and severed 
a short distance from the clamp with another pair of sterile scissors. The “clean” 
cut end is again cleaned with tincture of “zephiran” solution and inserted into a 
225 c.c. graduated, round bottom centrifuge bottle (Fig. 2) into which has been 
placed, prior to sterilization 25 c.c. of 2.5 per cent sodium citrate solution. The 
flask and cord are wrapped in the sterile towel and held by the assistant, thus prevent- 
ing any contamination by amniotic fluid. The cord is then milked to express the 
blood while pressure is made on the uterus to fill the cord with the blood which re- 
mains in the placenta. The flask is covered with a sterile rubber cap to hermetically 
seal it for transportation. The yield of blood has been greater and the possibility 
of contamination less when the blood has been obtained prior to the separation of 
the placenta. This technique is not complicated, and the blood can be collected in a 
few minutes. A serologic test for syphilis is made on blood obtained from the 
placenta and the mother after delivery. 

Preparation . — The blood is placed in a refrigerator at 4 to 6° C. We have ob- 
tained a yield which warrants collection by allowing the blood to settle for five or 
six days and then separating the plasma. However, routinely we centrifuge the 
blood within twelve to twenty-four hours, and separate the plasma. By this latter 
technique we have been able to increase the yield of plasma 10 per cent. 

By means of an electric suction pump and a 1 c.c. pipette or the special spoon tip 
suction tube shown in Fig. 2, the clear plasma is removed and pooled in lots of 250 
c.c. By decreasing the suction so that a drop at a time can be delivered into the 
flask, we have found that almost all the plasma can be obtained. AVhen an electric 
suction pump is not available, a water or hand suction pump can be used satisfac- 
torily. From each 250 c.c. of pooled plasma, 10 c.c., in this series, were taken for cul- 
ture. To the remainder of the pooled plasma 250 c.c. of 5 per cent glucose in normal 
salt solution were added, following the advice of Elliott, Busby and Tatum.s We have 
noticed that there is less precipitation in placenta plasma than in adult plasma ob- 
served at similar intervals of time after preparation, this being partly due to the 
lower total fat content of placental plasma. To each 500 c.c. of this diluted plasma, 
5 c.c. of a 1 per cent solution of aqueous “merthiolate”t are added as a preservative. 

Employing the rigid technique outlined, ive have not obtained a 
smgle positwe culture, despite the fact that every 250 c.c. of pooled 

‘Seconal-Sodium propyl-methyl-carbinal allyl barbiturate — Lilly. 

tZephiran : Tincture of a mixture of high molecular alkyl-dimethyl-benzj - 

ammonium chlorides. Used because of a high germicidal potency and its rapiciity 
action.^ 

tSodium ethyl mercuri thiosalicylate — Lilly. 
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ically tliere is very little difference betiveeii the two. Furthermore Sciid- 
der^'has recently* pointed out that there is very little difference even in 
the electrophoretic pattern of the proteins found in adult and placental 
plasma, and he states that placental blood may be considered a normal 


ALB. 


MB. 



PLACENTAL(ZI) ADULT (3) 

Fig. 1. — Tlie eleotroplioretic protein patterns of tlie placental anti adult plasma. 



Fig. 2. — The 225 c.c. collecting bottle is shown with the spoon tipped suction tube, 
bottle into which the plasma is pooled and the electric suction pump. This closed 
system for pooling the plasma minimizes the possibility of contamination. 


source of conserved blood.'^ The various iirotein constituents which 
make up adult and placental plasma together with their electro- 
phoretic curves are reproduced for comparison with Scudder’s iiermis- 
sion in Fig. 1 and Table I. 


IT’® « courtesy of Longsworth of The Rockefeller Institute, we have con- 
Scudder. Electrophoretic patterns have been made on plasma 
ofTol mm?'” of the mother and from placental blood obtained at the time 

01 her delneij, and (hey show a marked similarity. 
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marked blood loss. By adding pla.«ma wlio.se coagulating properties have been stated 
by Goodall, Anderson, Altinia.s and MacPliails to be 25 to .30 times that of adult 
blood, we believed that this reduced the amount of blood which the patient lost during 
the remainder of the operation and postoperativel.y. This patient made an unevent- 
ful recovery and no transfusion of whole blood was necessary. One patient in shock 
following subtemporal decompres.sion and removal of an epidural hematoma asso- 
ciated with fracture of the .skull re.'^ponded very well to dehydrated placental plasma. 
This was di.ssolved in distilled water to four times its normal concentration. 

A summarj" of the case of one patient in shock following an abortion with hemor- 
rhage is given. The dramatic response of this patient to the placental plasma is 
shown in Fig. 3. In this case as in man 3 ' of the others where the shock was acute 
and the shock combating agent urgentlj- needed, the placental plasma bank offered 
the necessary therapeutic agent. 



CQ 


8fZ^ H:30 5 5-m 6 10 Z 

PM AM „ am Pli 

PLACENTAL PLASMA 


PL 


Fig. 3. — (Case 1.) Shock following- abortion with hemorrhage, showing effect of 
placental plasma on pulse rate and blood pressure. 


CASE REPORT 

Case 3. — E. B., a wliite female, aged 32 j'ears, multipara, quintigravida, was ad- 
mitted to the Union Memorial Hospital at 8:15 p.m. on Oct. 2.3, 1040, witii a 
liistoyv of cramp-like lower abdominal pains of four hours ’ duration. On admission 
the patient was pale, weak, and complained of abdominal pain and vaginal bleeding. 
The blood pressure was 110 sj’stolic and Go diastolic, pulse 86 beats per minute, and 
the lieraoglobin was 11 Gm. The bleeding increased in amount and the abdominal 
pain became more severe during the next two hours, despite the administration of 
morpiiia. Six liour.s after admis.sion the patient aborted a five months' fetus, hut 
bled profusely' before the placenta and membranes could be expressed. Two hour.s 
after the abortion the blood pressure dropped to 70 sj’stolic and 48 diastolic, .and 
the pulse at this time was verv irregular and hard to count. Ten minutes later the 
pulse and the blood pressure were imperceptible. At this time 500 c.c. of diluted 
placental plasma were given intravenous!}’. When 250 c.c. of tlie plasma had been 
given, tlie blood pressure rose to 80 sy.stolic and 50 diastolic while the pulse rate was 
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plasma lias been cnlttired aerobieallj'’ and anaerobically before diluting. 
Aerobically it is cultured on blood agar plates in plain dextrose brain 
broth'" as well as in dextrose brain broth to which has been added 5 c.c. 
of whole adult blood. Anaerobically it is cultured on blood agar 
plates in a carbon dioxide jar. 

We have varied the technique of collecting placental blood m several 
ways. Bacteriologic study shows that blood obtained from the cord 
without a “cleanup” has given a positive culture, but after employing 
the technique which ive have developed, blood obtained from the same 
cord has given a negative culture. On the basis of this work we believe 
the high percentage of positive cultures obtained by Fine, Alter, and 
Baptist!® and Boland, Craig, and Jacobs" was due mainly to faulty 
technique during collection of placental blood. Blood has not been 
taken from patients in whom the membranes have been ruptured for 
forty-eight hours or longer nor from those in whom there is anj^ evidence 
of disease which might be transmitted to the fetus by the mother. 

CLINICAL USES OF PLACENTAL PLASMA 

To date we have used placental plasma in 30 varied clinical conditions. The results 
have been very gratifying in the clinical response shown and in the complete absence 
of any local or systemic reactions following its administration. 

In four of the patients we used plasma to combat hypoprotonemia. This in two 
was associated with cardiac failure, in one with carcinoma of the rectum with 
associated malnutrition, and another in a child, aged 4% years, with acute 
glomerulonephritis. In all of the patients there was definite clinical improvement 
as well as laboratory evidence of an improved plasma protein. Tlie improvement 
noted in the case of acute glomerulonephritis was most gratifying. For, following the 
administration of placental plasma, a fall in blood pressure and disappearance of 
the edema occurred. Prior medical treatment had failed to produce any change. 

In four of the cases the placental plasma was given to patients with infections and 
associated dehydration. The first two were premature infants to whom the diluted 
plasma was given subcutaneously in doses of 30 to 60 c.c. for two or three days. 
Tlie clinical response in tliese two cases was dramatic. The third, a fifteen-day-old 
infant with an infectious diarrhea received the plasma in the same manner. In 
the.^e three cases we were able to give subcutaneously a fluid whose electrolyte balance 
and whose plasma protein were exactly that of the normal infant. The fourth, an 
adult patient, acutely ill with otitis media and mastoiditis received 800 c.c. of the 
diluted placenta plasma intravenously and showed definite clinical improvement. 

Seventeen of the patients to whom the plasma was given were in shock at the 
time of administration. The etiologj^ of the shock was due to a variety of causes, such 
as; incomplete abortion with hemorrhage, operative shock occurring during cesarean 
•section, operative shock during a radical mastectomy, shock associated with first 
and second degree burns, hemorrhage from a gastric ulcer, hemorrhage from varices 
of the colon and premature separation of the placenta with concealed hemorrhage. 
This latter patient who had been treated by the usual routine of morpliia and in- 
travenous glucose solution showed signs of improvement which lasted for only a 
short while. The patient again showed signs of shock just prior to and during 
a cesarean section. As there was not time to procure a donor for a whole blood trans- 
fusion, 500 c.c. of pooled placental plasma were given. This effectively combated the 
shock, d espite the fact that laboratory evidence revealed the patient had sustained a 


® Dextrose brain brotli. • 

1 calf brain 

Delfoo nutrient broth S Gin. 

Sodium chloride 8 Gm 

Dextrose 2 Gm. 

Andrade’s indicator 7 c c 

Distilled water 1,000 c.c'. 
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3. Chemically and physiologically there are no objections to the itse 
of placental plasma. 

4. Placental plasma can be administered after the nsiial methods of 
preservation to patients on a diversity of indications with absolute 
safety, without local or systemic reaction. 

5. Clinicall}'-, placental plasma is equal in therapeutic value to adult 
plasma, and its general use may prove to be more satisfactory. 

6. With very little effort any hospital with or without a blood bank 
but with a maternity service can prepare blood plasma for clinical use. 

7. In the time of a National emergencj’", military or otherwise, pla- 
cental blood heretofore discarded can be collected and sent to depots 
for the preparation of plasma and the storage of this valuable therapeutic 
agent. 

Dr. John G. Murray, Jr., was responsible for the initiation of this investigation. 
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MANUAL EEMOVAL OF THE PLACENTA 

Leon P. Moldavsky, M.D., and Lewis R. Soloway, M.D., 

Baltimore, Md. 

(From the Department of Obstetrics, Sinai Hospital) 

T he frequency with which manual removal of the placenta is per- 
formed differs consideralily in the reports of various clinics. The 
range of variation is given as between 0.051 per cent and 3.25 per cent 
(Table I). 

A studj^ of the available statistics seems to indicate that no marked 
change in the frequency of manual removal has occurred in recent years. 
Between 1883 and 1918 figures range from 0.34 per cent to 1.8 per cent ; 
from 1928 on, between 0.3 per cent and 3.27 per cent. 

Notwithstanding the apparent absence of change in incidence, the 
number of maternal deaths due to manual removal has sharply decreased 
in recent years. A review of the literature (Table I) indicates a 
mortality range in the older reports of between 10 per cent and 15.4 
per cent. In contrast to this, the more recent reports indicate that the 
mortality rate varies from 1.5 per cent to 5.0 per cent, with an absence 
of fatal results in some of the more recent series. 
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92 beats i)er minute. Fig. 3 shows the steady rise in l^loocl pressure wliich followed. 
The blood pressure just after the plasma had been given was 310 systolic and 80 
diastolic with a pulse rate of 100 beats per minute. Six hours later the blood 
pressure was 100 systolic and 60 diastolic. Convalescence was uneventful and a 
transfusion of whole blood was not necessary. 

In all of the patients, satisfactory results ivere obtained with ade- 
quate dosage and in not a ease was there any systemic or local reaction 
folloitdng the administration of the placental plasma. This was true 
despite the fact that the placental plasma used in some of the cases 
Avas less than twenty-four hours old. In some it had been diluted AAuth 
5 per cent glucose in normal salt solution and stored from two to thirty 
days, Aidiile in others it has been frozen and subsequently liquefied for 
intravenous administration. In others it had been desiccated and given 
in a concentration four times normal. 

Encouraged by our results, Ave haAm built an inexpensiAm but ex- 
tremely satisfactory dehydration apparatus, to be described in a later 
publication. The dried placental plasma used in the above eases Avas 
prepared by this method. At present Ave are dehydrating pooled 
placental plasma obtained from the obstetric service of another hospital 
as Avell as from our OAvn, and haA'^e demonstrated to ourselves that this 
is A’-ery practical; and for this reason we feel that in a time of a Na- 
tional emergency placental blood from several hospitals in a large city 
could be transported to central depots for the preparation and storage 
of plasma in quantities. We arc noAv dehydrating placental plasma for 
storage and for further clinical investigation, particularly Avith refer- 
ence to the effect of dried placental plasma on Avound healing, follou"- 
ing the suggestion made personally to us by Gey and Gey AAdio have 
reported® the use of placental serum over a period of tAvehm years for 
the groAvth of cells in continuous culture and have demonstrated a 
“giwth sustaining” substance in placental serum. This is in con- 
tradistinction to the ‘‘groAvth inhibiting” substance found to be pres- 
ent in adult serum by Carrel and Ebeling.^® If our preliminary experi- 
ments are substantiated, the use of dried placental plasma locally to 
stimulate cell groAvth may offer a definite advance in the treatment of 
AA'ounds. 

SUMJIARY 

A heretofore disregarded source of human plasma* is discussed to- 
gether Avith a method for its collection, preparation, and preser Action ; 
the advantages as Avell as the safety and the therapeutic Amlue of plasma 
from this source are outlined. 


CONCLUSIONS 


1. Placental blood can be used as a source of human plasma. 

2. Placental plasma can be prepared, stored, transported, and used 
in all A vays in AAliieh adult plasma can be similarly handled. 


attractprt A''® for publication, tiie author’s attention has been 

ilahonev of placental blood as a source of plasma bv 

-uanonej, Kingsley, and Howland: Ann. Surg. 113 : June, 1941. 
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born fetus weighing 6 pounds 4 ounces was delivered and the cervical lacerations 
which extended somewhat were repaired. The placenta failed to separate, anti 
after one hour and twenty-five minutes, because of profuse hemorrhage, manual 
removal wms done with great difficulty' and in piecemeal fashion. Following this, 
the bleeding was controlled but the condition of the patient was only fair. 

At 5:45 P.M., about one hour and a quarter later, the patient went into pro- 
found shock and suddenly died. Permission for autopsy could not be obtained 
and no pelvic examination was made, so the irossibility of uterine rupture cannot 
be ruled out. 

Comment . — Several errors in the handling of this case are obvious. The at- 
tempt to deliver the patient with a partially dilated cervix, and the delay in the 
manual removal in the face of active bleeding both contributed to bring about 
this fatality. 

An excellent example of improper treatment with a failure to utilize 
blood transfusions and early removal of an adherent placenta is demon- 
strated by the following ease liistoiy. 

Case 2. — R. B., aged 26 years, primigravida ; estimated date of confinement 
was Sept. 10, 193S. The prenatal course was entirely uneventful until September 
15, when at 6:00 a.m. she was found unconscious on the floor at home, in a pool 
of blood (estimated blood loss at this time was 500 c.c.). On admission to the 
private maternity division, she was bleeding moderately, the pulse W'as rapid and 
feeble, but the blood pressure w'as 120/80. The fetal heart could not be heard. 
Examination revealed a fully dilated cervix, with the membranes bulging, and the 
head high. The membranes were ruptured, the head descended into the pelvis, 
and bleeding ceased. Blood loss in this period, since admission to the Hospital 
was between 800 and 1,000 c.c. At 8:25 a.m. spontaneous delivery of a stillborn 
fetus weighing 6 pounds 10 ounces oceured, and immediately following delivery of 
the child hemorrhage again became profuse. The placenta could not be expressed 
by rather vigorous Crede method. 

At this time the pulse was imperceptible, the patient cyanotic, and in a marked 
state of shock. Intravenous 'glucose, caffeine, Trendelenburg position, and external 
heat were all utilized. Bleeding persisted and respirations ceased at 9 :40 A.M. 
The placenta removed after death was very adherent, partialty separated, and came 
away from the uterine wall piecemeal. 

MORBIDITY 

Infection complicated tlie piierperiiim in 26 (41.93 per cent) of the 
62 cases of retained and adherent placentas. Puerperal morbidity is 
high in most of the serie.s reported, varying from 15 to 80 per cent. It 
is noteworthy that in the six instances in which spontaneous separation 
of the placenta finally occurred, only once did elevation of temperature 
occur in the pnerperinm; that patient developed a severe thrombo- 
phlebitis in the left leg and remained in the hospital for sixty days. 

Letinsky (1935) and Block (1937) found that the frequency of 
morbidity was greater among cases of retained or adherent placentas 
necessitating manual removal after an operative delivery than in those 


Table II. Morbidity 





MOLDAVSKY -VXD 

NORMAL DELIVERIES 

letinsky 

BLOCK 

SOLOWAA' 

Nouinfected 

12% 

23.2% 

32.30% 

Operative deliveries 

18% 

54.4% 

46.15% • 
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This decrease in maternal mortality is nnderstanclable when considered 
in the light of more recent additions to the obstetrician’s armamen- 
tarium, notably, intravenous glucose, blood transfusions, more wide- 
spread use of intravenous oxytoeics, and the tendency to perform manual 
removal before and not after the symptoms of shock liave supervened. 
The appropriate treatment of shock due to loss of blood is today more 
and more recognized as Iming most necessary before manual removal is 
attempted. 

Table I. Literatuee on Manual Removal of the Placenta 


author 

YEAR 

total no. op 

DELIVERIES 

NO. OP 

manual 

REMOVALS 

INCI- 

DENCE 

% 

MOR- 

TALITY 

% 

MOR- 

BIDITY 

% 

Ssolowjew 

1883-1918 

304,192 

2,912 

0.95 



1918-1933 

179,717 

2,527 

1.40 



Adlerakraus 

1894-1907 

40,000 

452 

1.13 

0 


Leo 

1910 

22,250 

329 

1 1.48 

, 7.9 


Alletsee 

1912 

7,125 

131 

1.80 

7.7 


Brandt 

1917 


. 30 

t 1.8 

1 0 


Baum 

1900-1920 

20,418 

248 

1.20 

2.8 

I 34.7 

Borberg 

1910-1918 


50 


10.0 

60.0 

Goethals 

1924 

10,486 

60 

0.36 

6.6 


Laubenberg 

1929 

30,000 

780 

2.60 

1.85 


Johannsen 

1931 

500 

1 26 

5.2 

0 


Currie 

1932 


1 


15.4 


Pahlbusch 

1932 

81,175 

1 1,050 

1 

3.15 


Sejrsai 

1934 



0.51 

1.7 1 

80.6 

Granzow 

1934 


1 

1.94 

1.6 


Karlin 

1935 



1.15 

0.0 

12.1 

Peckham 

1935 




10.7 


Kristensen 

1935 

16,137 

208 

1.30 

2.0 

49.2 

Letinsky 

1935 


2.20 

2.0 

20.0 

Block 

1937 

50,545 

386 

0.76 

3.6 


Schie 


17,133 

189 

1.10 

1.58 


Littaver 


10,978 

59 

0.54 

3.4 



Older Mortality Statistics Cited by Eastman 


author 


Rosenthal, 1899-1900 
Vogel, 1903 
Hegar, 1862 


MORTALITY 

% 

13 

13.5 

11.0 


We were able to accumulate from a total of 7,132 deliveries 62 cases 
of retained and adherent placentas in which 56 manual removals were 
performed, an incidence of 0.78 per cent. Twenty-four of these were 
service eases, the rest ivere patients on the private pavilion. Out of 
56 eases of manual removal performed, there was one maternal death, 
a mortality rate of 1.78 per cent. 

Case 1. — ^B. S., aged 33 years, a tertigravida. The first pregnancy terminated 
in the deliverj’ of a stillborn fetus, and the second (two years later) in a live 
child delivered by cesarean section, performed because of a transverse presenta- 
tion. On Sept. 11, 1939, at 5:25 a.m. she ivas admitted to the private maternity 
m active labor with ruptured membranes, and a diagnosis of a footling presentation 
"as made. At 3:05 p.m. delivery from below was attempted although dilatation 
0 the cervix was not complete. The feet and trunk were extracted, but the 
ton eri of the head was impossible until Diihrssen ’s incisions were made, A still- 
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Table IV. Complications of Prenatal Period 


COMPLICATION 

NO. OF CASES 

PER CENT 

Toxemia 

9 

47.36 

Breech presentation 

4 

21.05 

Late ante-partum hemorrhage 

3 

15.78 

Threatened abortion 

2 


Pyelitis 

1 

5.26 


The unusual incidence of late post-partum hemorrhage is worthy of 
note. The significance of the increased frequency of breech presenta- 
tions is not clear. 

Labor . — The average duration of labor was twenty-three hours and 
twenty-three minutes, and varied from two hours to three days. As was 
expected, labor was characterized by a definite tendency to uterine 
inertia. In nine instances this was the only apparent basis for prolonged 
labor. As a matter of fact in this group, the average length of lalior 
was fifty hours. The average duration of the third stage of labor was 
one and one-half hours, and ranged in length from fifteen minutes to 
four hours and fifteen minutes. 

In 46 instances, the placenta was described as being adherent, fibrotic, 
and difficult to separate from the uterine wall. The placenta was re- 
tained in 10 cases, and in all of these was described as being free in the 
lower uterine segment. In 6 of the records there was lio description 
of the presence or absence of true adherence of the placenta to the 
uterine -ivall. 


Table V. Indications fob Manual Removal 


INDICATIONS 

NO. OF CASES 

PER CENT 

Hemorrhage 

20 

32.25 

IJnsucces.sful Crede 

22 

35.49 

Other causes; 



Toxemia, prompt delivery -> 



Hourglass cont. of uterus 1 

9 

14 15 

Delayed separation [ 



(More than 1 hr.) J 




Severe hemorrhage complicated the deliveries in 20 cases, or 42 
per cent, blood loss varying from 500 to 1,800 c.c. Only one of these 
was in the retained placenta group, the rest all occurred in those in- 
stances in which the placenta ivas adherent and fibrotic in character. 
Transfusions were given in 11 of these cases, almost 50 per cent. 

Remote Sequelae. — Schie, by means of mailed questionnaires to all 
the patients in his series on whom manual removal of the placenta had 
lieen performed, found that out of 145 patients, 32, or 21.9 per cent, 
were living in involuntary sterile marriage. 

Through the cooperation of our Social Service Department we were 
able to obtain accurate follow-up studies on 13 of the 24 ivard cases. 

Seven had become pregnant since the manual removal performed m 
every instance following a first pregnancy. In greater detail then 
stories are as follows: 

Case 1. — H. P., 25 years of age. First pregnancy in 1938 with manual remoial 
of the placenta; second pregnancy in 1940. The second pregnancy was complica e 
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in wliom the placenta was delivered manually following spontaneous 
delivery. A similar conclusion can be draAvn from our own series. 

Petal Mortality . — Four fetal deaths (6.45 per cent) occurred. Two 
were deaths in utero, one because of nephritic toxemia and the other due 
to premature partial separation of the placenta. The other two were 
premature babies which died during the neonatal period. 

Parity . — The fact that the patients in this series were almost exactly 
evenly divided into primiparas and multiparas seems to rule out parity 
from the list of possible etiologie factors responsible for adherent and 
retained placenta. Of significance, however, is the fact that of the 
women who were pregnant for the first time, IT or more than half, 
were eldex’ly primiparas. This adds but another unfavorable possibility 
to the hazards of pregnancy in this age group. 

Obstetric History . — An abnormal ohstetrie backgroixnd was found in 
22 cases (35.48 per cent). Table III shows that in thirteen instances, 
or 59.09 per cent of the eases with previous pathology, there was a 
history of one or more septic abortions. 

Table III. Obstetuio Backgkockd 


NAME 

AGE 

GRAVIDITY 

1 OBSTETRIC BACKGROUND 

L. B. 

33 

iii 

jOne miscarriage 

T. W. 

27 

1 ii 

Breech 

J. B. 

23 

1 iv 

iOne ectopic pregnancy, two miscarriages 
Six abortions (one infected) 

K. B. 

23 

ii 

S. T. 

23 

iv 

Three infected abortions 

M. S. 

30 

iv 

One miscarriage 

R. E. 

28 

ii 

One premature labor 

:m. P. 

34 

ii 

Pyelitis of pregnancy 

JLv. il. 

27 

ii 

One miscarriage 

J. R. 

21 

ii 

Neonatal death 

M. G. 

30 

iv 

One miscarriage 

A. K. 

25 

ii 

Breech, premature labor 

J. D. 

21 

iv 

Dilatation and curettage after third preg- 
nancy 

A. A. 

31 

ii 

Section for fractured pelvis 

B. S. 

31 

ii 

Two miscarriages 

S. T. 

29 

ii 

Induced abortion 

D. S. 

30 

ii 1 

Manual removal with first pregnancy 

D. B. 

31 

ii 

Incomplete abortion 

P. E. 

1 

30 

iii 1 

High forceps with first pregnancy 
Dilatation and curettage after miscarriage 

E, Xv, 

21 

ii 1 

Premature labor 

M. S. 

24 

ii 

One miscarriage 

R, R. 

28 

ii ' 

One miscarriage 


The frequency of previous uterine infection, with probable injury 
to the uterine endometrium lends credence to the concept of intrauterine 
abnormality as a predisposing agent in the production of an adherent 
placenta. 

Prenatal Period . — The prenatal course of 30 per cent of the patients 
comprising this series exhibited abnormal trends. From Table IV it is 
evident that toxemia of pregnancy was by far the most frequent 
complication. 
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4. Fetal mortality occurred four times (6.6 per cent), twice in utcro, 
and twice neonatally in premature infants. 

5. Morbidity complicated the puerperium in 42 per cent of the cases, 
and was higher in the group of patients delivered by operative means. 

6. The large number of eldei-ly primiparas in this series adds an- 
other possible complication to the hazards of pregnancy in this age 
group. 

7. The frequency of previous septic abortions and miscarriages adds 
strength to the concept of abnormal uterine status as a cause of adherent 
placenta. 

8. Toxemia, pyelitis, and late post-partum hemorrhage were the most 
common prenatal complications. 

9. Uterine inertia was an important complicating factor in labor 
which was prolonged in this series. 

10. The most important immediate sequelae seem to be hemorrhage 
and sepsis. 

11. The most common secondary sequelae seem to be sterility, abor- 
tion, and ante-partum hemorrhage in subsequent pregnancies. 

“We wish to thank Di’. M. W. Aaronson. Chief of Service, for his kind assistance. 
tVe are deeply grateful to Dr. M. A. Novey, Assistant Professor of Obstetrics, Uni- 
versity of Maryland, for his invaluable aid in the composition of the manuscript. 
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THE ROLE OF CESAREAN SECTION IN THE TOXEMIAS OF 

PREGNANCY* 

Herman A. Strauss, M.D., F.A.C.S., and Leah Fisher, M.D., 

Chicago, III. 

W ITH the development of low cervical cesarean section in the past 
twenty years, there has been an increasing tendency toward com- 
bined medical and surgical treatment for toxemia of pregnancy. By 
this condition, we refer to that state characterized liy the presence of at 
least two of the following symptoms : liyyieriiiesia, with a blood pressure 
of 140 systolic and 90 diastolic or higher; peripheral edema, and al- 
buminuria, accompanied or not by a cardiovascular or renal component. 
In an attempt to evaluate the efficacy of this treatment, we made a study 
of the cesarean sections done for toxemia of pregnancy in the Michael 
Reese Hospital during the ten-ymar period of 1 929 to 1939. We should 
like to preface our report by stating that in all cases the operation per- 
formed was a laparotrachelotomy, a procedure which has been in popu- 

•Read at a meeting of the Chicago Gynecological Society. March 21, 1941. 
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by premature separation of tlie placenta three weeks prior to term, with an estimateil 
blood loss of 1,000 c.c. Spontaneous birth of a live baby occurred. 

Case 2. — M. E., 35 years of age. First pregnancy in 1928 with manual removal; 
four pregnancies since (1929, 1930, 1931, 1935). No difBculties, all spontaneous 
deliveries, the placenta separated spontaneously and quickly after each delivery. 

Case 3. — T., 23 years of age. First pregnancy in 1938; second pregnancy in 

1940. Forceps delivery, spontaneous separation of placenta within ten minutes after 
delivery of the baby. 

Case 4. — B. P., 23 years of age. First pregnancy in 1937. At present six months 
pregnant, uneventful to date. 

Case 5. — G. F. First pregnancy in 1935; second pregnancy in 1936. Second 
pregnancy terminated in spontaneous abortion. Has desired to become pregnant 
since, and cannot. 

Case 6. — ^D. S., aged 31 years. First pregnancy in 1938. Delayed separation of 
the placenta, with her second pregnancy in 1940. Spontaneous separation occurred 
after a thirty-seven-minute waiting period. 

Case 7. — ^D. H., aged 24 years. First pregnancy in 1940. The patient was re- 
admitted to the dispensary April 28, 1941, about five months pregnant. Because 
of the complications that marred her first pregnancy, namely, toxemia, manual re- 
moval, and thrombophlebitis, she was followed at two-week intervals. On May 13, 

1941, the sixth month of her pregnancy, she was admitted to the ward, with a his- 
tory of vaginal bleeding and with irregular pains. She went into active labor and 
after thirteen hours and thirty minutes, delivered spontaneously a premature still- 
born child, breech presentation. The fetns showed softening of the skull bones 
and maceration of the skin. Immediately after birth of the child there was a fairly 
profuse hemorrhage (500 c.c.). Repeated attempts to express the placenta were 
unsuccessful, and after one hour hemorrhage again became severe. Manual removal 
was decided upon and carried out. The procedure was made difficult by the presence 
of a moderate BandPs ring which, however, relaxed under anesthesia. The placenta 
was firmly adherent to the uterus, and was removed only with great difficulty. 
Bleeding ceased and the uterus was firmly packed. The patient ’s condition was good, 
her blood pressure was 118/40. Pathologic examination of the placenta revealed 
no abnormalities in structure except for numerous infarcts. The intrauterine pack 
was removed in twelve hours, and there was no further bleeding. On the second 
daj', 500 c.c. of blood were given to facilitate recovery. The patient was discharged 
after an afebrile hospital stay of ten days. 

Six of the women investigated have not as yet become pregnant. 
Of these, 2 (33 per cent) desire pregnancy, but have remained sterile. 
Four are practicing voluntary contraception. 

In total then, 6 of the 13 patients, or 46.15 jier cent, show apparent 
after-eifects of the manual removals performed on them, in terms of 
iiemorrhage, abortion, or sterilitjL 

CONCLUSIONS 

1. Sixty-two cases of retained and adherent placenta with 54 manual 
removals have been presented. 

2. The incidence of manual removal was 0.78 per cent, agreeing with 
the general average in the literature. 

3. There was one maternal death, an uncorreeted mortality of 1.78 
per cent. 
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cylindruria 2-pIus, and a nonprotein nitrogen content of the blood of 48 mg. per 
hundred cubic centimeters. The ocular findings were negative. The patient was 
placed under conservative management, including venesection with removal of 500 
c.c. of blood. Four days after admission she continued to complain of severe 
headache and spots before the eyes. A bag induction was attempted but was not 
successful, after which a low cervical Cesarean section was performed under ethylene 
anesthesia. On the fourth postoperative day, the patient show'ed signs of uremia 
and twitching, and the nonprotein nitrogen content of the blood was 62 mg. and 
the creatinine 2.9 mg., per hundred cubic centimeters of blood. The blood pressure 
at this time rvas 214 systolic and 140 diastolic. Forty-eight hours later the patient 
went into coma and died. This death accounted for our maternal mortality of 
l.OG per cent. 

Table II. Cesarean Section for Toxemia 


AUTHOR i 

MATERNAL 

MORTALITY 

PER CENT 

FETAL MORTALITY 

PER CENT 

Peterson, E.: J. Michigan M. Soc. 13: 4, 
1914 

35 

None given 

Holland, E. : J. Obst. & Gynaec. Brit. Emp. 
38: 358, 1921. 

31.8 

46.9 

Gordon, C. A.: Am. J. Obst. & Gynec. 16: 
307, 1928. 

Tucker, S. B.: Texas State J. Med. 30: 
591, 1935 

12.9 

21.9 

6.25 

6.25 

Irving, F. S. : Canad. M. A. J. 40: 137, 
1939 

2.5 

None given 

Present series 

1.06 

13.5 


A review of the literature (Table II), shows that with succeeding years the 
maternal mortality from cesarean section in cases of toxemia has been greatly 
reduced. We must bear in mind, of course, that this reduction has been due pri- 
marily to improved asepsis, increased surgical proficiency, and better obstetric 
judgment, as ivell as to a decided trend to low cervical cesarean section. 

There was one nonoperative death due to toxemia of pregnancy. Including the 
death following cesarean section, the total maternal mortality was 0.43 per cent 
as compared with a 1.7 per cent maternal mortality in hospitals throughout the 
United States. 

In the report of the United States Bureau of Census, it is stated that late 
toxemias of pregnancy cause annually 20 per cent of approximately 10,000 maternal 
deaths throughout the country. At the Michael Beese Hospithl there were 35 
maternal deaths in this ten-year period, 2, or 5.7 per cent, of which were of 
toxemic patients. 

FETAL MORTALITY 

It is generally agreed that the mortality of premature babies born of toxemic 
mothers is lower when these infants are delivered by cesarean section than by the 
vaginal route. It is especially true that toxemic babies do not tolerate labor well. 
There were 55 premature infants in the series, weighing betw-een 900 and 2,500 Gm. ; 
the remaining 41 infants weighed 2,500 Gm. or over. The gross fetal mortality 
was 13.5 per cent. The fetal mortality in infants weighing between 900 and 2,500 


Table III. Incidence of Various Types of Toxemias 



NO. OF CASES 

PER CENT OF CESAREAN 
SECTIONS 

Pre-eclampsia 

70 

72.0 

Eclampsia 

6 

6.3 

Nephritic toxemia 

8 

8.5 

Cardiovascular disease 

O 

u 

3.2 

Other toxemias 

7 

7.4 

Total 

94 

— 
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lav use ill this clinic for the past fifteen years because of its ease of per- 
formance, practicability, and safety. 

No doubt the old classic section, under general anesthesia, had a 
higher mortality than medical treatment ^vith iielvic delivery. It is pos- 
sible that the laparotrachelotomy, under local anesthesia, has reduced 
the operative mortality to the extent that this operation may now be 
used more often. The results in the group of eases to be reported may 
tend to prove this likelihood. All the. operations were done by eleven 
operators on both the private and the ward services. During this ten- 
year period, 681 cesarean sections were performed in a total of 15,555 
deliveries, the indication being toxemia in 94. From 1922 to 1927 
4 cesarean sections were done for toxemia, as compared with 57 in the 
following five years, 1927 to 1932.^ The number of cesarean sections for 
toxemias from 1929 to 1939 varied from 6 to 15 a year, as shown in 
Table I. 

Table I 


YEAR 

TOTAL NO. 

OF C. S." 

1 

NO. OF 

PATIENT.S 

WITH 

TOXEMIA 

r. S. FOR 

TOXEMIA 

% OF PA- 
TIENTS WITH 

TOXEMIA 

TRE.VTED BY 

C. S. 

% OF C. S. 
DONE FOR 

TOXEMIA 

1929 

72 

59 


25 

21 

1930 

77 

48 


19 

12 

1931 

67 

40 


15 

10 

1932 

47 

39 


19 

15 

1933 

39 

37 

6 

16 

20 

1934 

68 1 

35 

7 1 

20 

10 

1935 

59 

40 

8 

20 

14 

1936 

87 

62 

9 

15 

10 

1937 

89 

51 

13 

26 

15 

1938 

76 ' 

53 

14 

26 

18 

Total 

681 

464 

94 

20 

14 


®C. S., cesarean section. 


INCIDENCE 

Of OSl cesarean operations in this series, Of, or 11 per cent, were done for 
to.xemia of pregnancy ; G^r eclampsia and tlie remaining SS for pre-eclampsia and 
other allied to.xemias. Hospital figures give the incidence of nonconvulsive toxemia 
of pregnancy in the United States as varying between 0.2 and 2!) jJd' cent, or 
an average of -1 per cent . 2 The incidence given by Allen in his discussion of the 
study of Dieckmann and Brown® was (5.2 per cent ; and we found toxemia in 3 
per cent of all admissions in the period under investigation, i.e., ■104 cases of 
late toxemias in a total of 15,555 deliveries. In 0-1, or 20 per cent, of these cases, 
the pregnancy was terminated by cesarean section. Dieckmann and Brown^ cited 
an incidence of cesarean operations of 1(5 per cent in the Chicago Lying-in series. 
Of the 04 piatients in our series, 68, or 72 per cent, were primiparas, and 26, or 
28 per cent, were multiparas. Delivery was premature at thirty-seven weeks or 
less in 52 eases, or 55 per cent of all the eases in which operation was performed. 

Jtl.-VTERNAU MORTALITY 

Tliere was one maternal death in the group under study. The patient was a 
40-year-old gravida iv, para iii, in her twenty-eighth week of pregnancy, who had 
.severe pre-eelampsia, superimposed on clironic glomerulonephritis. She had made 
one prenatal visit before admission to the hospital. Her blood pressure on admis- 
-sion was 256 systolic and 160 diastolic, and she complained of irregular lieadaches 
and spots before the eyes. Significant laboratory findings were albuminuria 3-plus, 
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2. In the period under investigation, 5.7 per cent of all the maternal 
deaths were due to toxemia. 

3. The maternal mortality in this study was 1.06 per cent. 

4. The maternal mortality from all the toxemias of late pregnancy, 
including eclampsia, in the same period was 0.43 per cent. 

5. The fetal mortality in the entire series was 13.5 per cent. The pre- 
mature infant mortality was 20 per cent, and the mature infant mor- 
tality, 4.8 per cent. The mortality rate of premature infants delivered 
vaginally has been given as 47 per cent. 

6. The incidence of cesarean section done for toxemia increased from 
4, in five years from 1922 to 1927, to 94 in the ten-year period from 
1929 to 1939. 

7. Twenty per cent of the toxemic patients were delivered by cesarean 
section in this same ten-year period. 

CONCLUSION 

It is our impression that when the toxemia progresses, in spite of 
medical treatment, and Ihc fetus is viable, it is more radical to carry the 
patient nearer to term in selected cases than to perform low cervical 
cesarean section. It would appear that the latter procedure carries a 
lower maternal and fetal mortality and alleviates undue strain on the 
cardiovascular-renal apparatus. Future studies may bear out this con- 
tention. 
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DISCUSSION 

DR. WILLIAM J. DIECKMANN. — Excluding those cases where there is definite 
cephalopelvic disproportion, I believe cesarean section is occasionally indicated in 
the treatment of severe toxemia of pregnancy where either the patient has not been 
seen by a doctor or the doctor has adhered too long to medical management. Re- 
ports on the use of cesarean section in the treatment of eclampsia reveal that the 
maternal mortality ranges from two to 88 per cent. 

According to Holmes, the mortality from cesarean section in the United States 
is 5 per cent. The average mortality for eclampsia is 13 per cent.' Thus if the 
two conditions are present in the same patient, the mortality may be quite high. 
One reason for this high mortality is that the contraindications to cesarean section 
are not always recognized. In a period of nine years, 1,349 cesarean sections were 
performed in the Chicago Lying-in Hospital with an uncorrected maternal mortality 
of 0.67 per cent and a corrected one of 0.45 per cent. This low mortality rate has 
been achieved by recognizing that there are definite contraindications to laparo- 
trachelotomy. This operation is not performed if the membranes have been ruptured 
over twenty-four hours; if the patient has been in labor over twentj'-four hours; 
if attempts have been made to induce labor by some mechanical means; if forceps 
or version 'have been attempted; or if the patient’s temperature is elevated. 

Cesarean section is used in toxemic patients; (1) if there is cephalopelvic dis- 
proportion, (2) after medical treatment has been used in severe pre-eclamptic or 
eclamptic patients who are near term with a closed, uneifaced cervix, and (3) m 
patients with severe vascular or renal disease if termination is deemed necessary 
between thirty-two and thirty-eight weeks’ gestation. Sterilization per se is not 
an indication. Ce.?arean section should not be used as a last resort. 
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Gm. was 20 per cent; in those infants weighing above 2,500 Gm., it was significantly 
lower, 4.8 per cent. The fetal mortality in premature infants delivered vaginally 
has been given as about 47 per cent.2 Table II shows the fetal mortality of 
cesarean section for toxemia. 

INDICATIONS 

Toxemia of pregnancy was the p rima ry indication in all of these cesarean sec- 
tions. Table ni classifies the number and percentage of the various tj^es of 
toxemias. 

These cases represent both the private and the ward services of eleven operators. 
Most of the patients were hospitalized and given a thorough trial of conservative 
treatment. This treatment was quite uniform, consisting of sedation by the 
StroganofE technique, absolute bed rest, restricted diet, purgation, and intravenous 
administration of dextrose; more recently magnesium sulfate has been used hypo- 
dermically or intravenously. The large percentage of patients subsequently oper- 
ated upon represents cases in which, despite adequate medical management, the 
toxemia was progressive or stationary and the pregnancy thirty-two weeks or be- 
yond, with the fetus viable. Low cervical cesarean section was performed in all 
these cases. Seventy-two per cent of the cesarean sections for toxemia were done 
on primiparas. The majority of multiparas have some dilatation, and if feasible, 
labor is induced and the patient delivered vaginally. Cesarean section is done on 
primiparas and multiparas in those cases in which the toxemia does not improve, 
the fetus is viable, and the cervix unripe for vaginal delivery. Local anesthesia 
was used in 40 per cent of the cases. The other anesthesias employed were induced 
by the following agents, named in the order of their frequency: ethylene, ethylene 
and ether, local anesthesia and ethylene, cyclopropane, and spinal anesthesia. 

COMMENT 

A combination of medical and surgical treatment was used in the 
cases of cesarean section for toxemia in this study. Dieckmann stated 
that cesarean section should be used only in the pre-eelamptic patient 
when eclampsia seems imminent and when delivery through the vagina 
seems unwise. We are of the opinion that it is an unnecessary risk to 
both tlie mother and the baby if the toxemia is allowed to reach a point 
where eclampsia is imminent, and that cesarean section should be per- 
formed at the earliest time consistent Avith the safetj'’ of the baby if 
the toxemia is progressive or does not improve in spite of hospital medi- 
cal treatment. With the advent of low cervical cesarean section under 
local anesthesia and its Ioav mortality, we think this procedure safer 
for the mother and the infant than awaiting the approach of eclampsia. 

We also believe, as does Horner^ that the sooner an unborn baby 
within the period of viability is separated from its toxemic mother, the 
better is its chance for life; and, conversely, the longer it is attached to 
its toxemic mother, the less likely it is to survive. 

We agree Avith the statement from the American Committee on 
j\Iaternal Welfare® that the long-continued toxemia of pregnancy is more 
productive of chronic arterial and renal disease than toxemia of short 
duration. We believe that if more of the patients in our study had been 
deliA-ered vaginally, the maternal and fetal mortality AAuuld havu been 
higher. 

SUMMARY 

L A .series of 94 cesarean sections done for toxemia of pregnancy at 
iMichael Reese Hospital in the ten-year period from 1929 to 1939 is 
reported. 
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In our clinic we believe that if this convulsive type appears as a fulminating, 
rapidly advancing toxemia that immediate cesarean section is the safest way out' 
for mother and baby. Those patients who have the slightest evidence of advancing 
toxemia that is not controlled by dietary advice on home management are imme- 
diately hospitalized and put under strict medical management, and then if they 
do not improve we deliver by medical or mechanical induction of labor or cesarean 
section as best suits the case. 

We use local anesthesia on all the nonconvulsive types, but not on the convulsive 
type, because we feel that a general anesthesia prevents convulsions while we are 
operating, which avoids many undesirable complications. 

We do not believe that there is a great deal of evidence of improvement in 
statistics due to low cervical section as far as our experience goes. The group in 
which we have done low cervical section has about the same mortality as the group 
in which we have done the classical section. We have now something over JO 
eclamptic toxemic patients who have been delivered by cesarean section, every 
other one a low cervical and every other one a classical. These cases were done in 
the same operating room with the same nursing personnel, the same doctor, and 
the same technique, and we got about the same results. 

The rule in my clinic is that w'e never do cesarean section on eclamptic patients 
if we can avoid it. We do it in all cases in which we feel the danger of allowing 
4he patient to go further in pregnancy is greater than the danger of doing the 
operation. The greatest danger is in procrastination, in trying to get the obstetri- 
cian to make up his mind, that there is an indication present that will be defensible 
if he does a cesarean section and loses the case. We have had fewer deaths in the 
patients operated upon, convulsive and nonconvulsive, than in those treated con- 
servatively. 


AN ELEVEN- YEAR SURVEY OP CESAREAN SECTION AT A 
SMALL COMMUNITY HOSPITAL 

W. T. Liccione, M.D., P.A.C.S., Mount Vernon, N. Y. 

(From the Obstetrical and Gynecological Service of the Mount Vernon Eospital) 

T his study of cesarean sections performed at the Mount Vernon 
Hospital is presented not with the intention of illustrating in- 
feriority or excellence of results obtained, but rather to further the 
thought that in order to evaluate properly the status of abdominal sec- 
tion, considerably more attention must be paid to the preparing and pub- 
lishing of such survej’'s from smaller hospitals. 

The surveys and statistical results obtained from the leading oli- 
stetrie clinics are well publicized, appreciated, and duly^ admired. They 
represent the par for the course. Excellently staffed, well-equipped, and 
with all decisions and techniques under the direct control of obstetric 
specialists, it is only' reasonable to expect superlative results. However, 
the bulk of obstetric practice does not take place in these leading centers. 
It is largely entrusted to the hands of the small, moderate-sized vol- 
untary and community general hospital, wherein every general prac- 
titioner does his “confinement work” and thereby directly^ influences the 
incidence, ty^pe morbidity, and mortality^ of abdominal deliveiy. 

This survey’ represents the eleven-year study" of cesarean section m 
such a 200-bed community hospital in which fifty-odd general prac- 
titioners “do obstetrics” and when in trouble call upon the services of 
several surgeons or obstetricians to help them out. This situation tin- 
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The average mortality for eclampsia is 13 per cent and for nonconvulsive toxemia 
is 1.7 per cent. The patient ^Yllo lias not had convulsions is obviouslj’ a better risk 
than if convulsions once develop. Therefore, as Dr. Strauss has emphasized, it is 
much better to perform a cesarean section on the pre-eclamptic than on the eclamptic. 

Seventeen per cent of 1,672 toxemia patients had the pregnancy terminated by 
laparotomy. Hysterotomies are included. In the period from 1931 to 1936, this 
figure was 21 per cent. In the next two years it was 14 per cent and in the period 
from 19.38 to 1939 it was 9 per cent. Our incidence of hysterotomy and cesarean 
section in the treatment of pre-eclampsia is 11 per cent, in hypertensive disease 21 
per cent, in nephrosclerosis 56 per cent and in glomerulonephritis 45 per cent. 
Eighteen per cent of 75 eclamptic patients had a cesarean section in our hospital. 
The decrease in the use of cesarean section is due to more intensive treatment of 
the ambulatory patient and earlier hospitalization if the toxemia does not respond 
to home management. 

Over 20 per cent of our cesarean sections were performed for some other indica- 
tion than toxemia. Forty-four per cent of the operations were in primiparas, a 
much lower figure than that reported by Dr. Strauss. 

Eclampsia was present in 10 per cent, pre-eclampsia in 48 per cent, and vascular- 
renal disease in 13 per cent. In the multipara, pre-eclampsia was present in 10 per 
cent and vascular-renal disease in 49 per cent. 

Dr. Strauss has stated that delivery through the vagina may increase the fetal 
mortality in toxemic patients. In general, our data, as well as those of Clifford 
from the Boston Lying-in, do not support this belief. The following data indicate 
that cesarean section is associated with a fetal mortality which is definitely higher 
than that associated with vaginal delivery. Of course, the number of severe toxemias 
is greater in the cesarean group, which would account for part of the increase in 
fetal mortality. There has been a steady decrease in our fetal mortality which we 
ascribe to the use of local anesthesia, the omission of all drugs which might inter- 
fere with fetal respiration, and the immediate transfer of the baby, if premature, 
to the Hess incubator. 

The total fetal mortality for laparotomy was 17 per cent; for babies weighing 
over 1,000 Gm., 12 per cent; over 1,500 Gm., 11 per cent; and over 2,500 Gm., 
6 per cent. The fetal mortality for babies weighing over 1,500 Gm. for the period 
from 1931 to 1936 was 12 per cent and for the next three years was 4, 4, and 
3 per cent, respectively. Fetal mortality is also dependent on the type of maternal 
disease. Thus, in mild toxemia, fetal mortality is 7 per cent, in severe pre-eclampsia 
17 per cent, in severe hypertensive disease 27 per cent, in nephrosclerosis 39 per 
cent and in glomerulonephritis 58 per cent. 

Dr. Strauss has stated that long-continued toxemia is likely to be followed bj" 
chronic vascular-renal disease. I take exception to this statement. It is my ex- 
perience that a patient with severe pre-eclampsia cannot be carried for weeks. If 
such a patient can be carried for a period of several weeks, the condition is one 
of hypertensive disease and obviously such a patient may have a persistent hyper- 
tension after delivery or a recurrence of the toxemia in a subsequent pregnancy. 

DR. IV. H. RUBOVITS. — There is an occasional toxemic patient in whom the 
conditions are quite ideal for the performance of vaginal cesarean section, espe- 
cially in a nndtipara with roomy pelvis and relaxed tissue. 

Another point to consider is the advisability of performing a section even though 
the patient has already developed convulsions. If the convulsion has been mild or 
easily coiitiolled and a number of hours have elapsed without evidence of the 
appearance of more convulsions, I think that we should not be deterred bv 
the ndc which has been adopted in many clinics that a patient once having de- 
veloped convulsions should not be sectioned. 

dr. FREDERICK H. FALLS. — Dr. Strauss voices pretty much the same opinion 
^tjessed in ^35 when I reported my first 500 cases of eclamptic toxemia. 
At that time I admitted that I was heretic in suggesting ce.sarean section in a large 
percentage of eclamptic patients, because the overwhelming opinion then as now 
was against this procedure. 
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disproportions. In justification, may it be said tliat proper evaluation of a pelvis 
is still the most difficult task which confronts the trained obstetrician, not to mention 
the lack of uterine force and the deficiency of mental and phj'sical stamina witli 
which so many of our modern women approach labor. 

It is gratifying to note the marked reduction in sections for eclampsia from 
16 per cent in the first group to 4 per cent in the second group. 

Tlie hemorrhagic complications of pregnancj' were tieated by section in both 
series. This is quite in accord with the best-informed opinion of todaj'. 

The smaller number of repeat sections in both groups is striking. Undoubtedly 
the economic factors attending the depression decade with its marked increase in 
elderly primiparas has precluded further pregnancy in this group. 

The group of sections done primarily in tlie interest of the child shows a marked 
increase in the second series. As the typical American family shrinks in size, the 
value of each baby proportionately increases. The elderly primigravida with breech 
presentation or the sterility problem which has finally become pregnant after much 
expense is not in a mood to gamble with the safety of the child when confronted 
with the possibility of its loss. 

Table III. Comparative Indicattok Statistics 


INDICATIONS 

MOUNT VERNON, N. Y. 

8,459 DELIVERIES 

204 SECTIONS, 2.6% 

CHICAGO LYING-IN 
18,000 DELIVERIES 
1,000 SECTIONS, 5.5% 

Disproportions and dystocia 

44.0% 

47.0% 

Placenta previa 

10.6% 

7.9% 

Abruptio placentae 

4.3% 

4.6% 

Eclampsia 

9.6% 

0.9% 

Pre-eclampsia 

1.9% 

6.5^ 

Eepeat section 

8.0% 

28.0% 


Table III gives a comparative analysis of the indication.s at our hospital and 
those of a large obstetric center. The marked disparity in the figures for eclampsia 
is obvious. The tendency is the first series was to operate during the stage of con- 
vulsions. In the second series, we too learned but apparently not enough to treat the 
eclampsia medically when fully' developed. We are also learning that section may 
be the very best ivay of treating pre-eclampsia, particularly in the untried pelvis. 
The striking difference in repeat sections is noteworthy. This, of course, contributes 
to the larger cesarean percentage figures for the obstetric center and by' dilution 
witli clean, uninfected cases iraxiroves the morbidity' statistics for the larger center. 


Table IV. Technique Used 


TYPE OF OPERATION 

1 

GROUP I 

1930-1935 

97 SECTIONS 

GROUP II 
1936-1940 

107 SECTIONS 

High classic 

31% 

15.0% 

Low classic 

36% 

25.0% 

Double flap 

25% 

49.0% 

Porro 

0 

4.5% 

Latzko 

1% 

2.0% 

Broadhead exclusion 

4% 

0 

Froste-Smith extraperitoneal 

0 

4.0% 


Table IV shows the various ty'pes of operations used in the two periods. In Period 
I, 67 per cent of all sections were of the classic type and but 25 per cent were of 
the double flap or low segment type. In Period II, only 40 per cent were of the 
classic type while 50 per cent were of the double flap variety. In addition, 4 per cent 
of the cases were hysterectomized and 6 per cent were of the extraperitoneal type. 
In other words, the staff became definitely' infection-conscious and progressive attempt 
was made to preclude peritoneal contamination and infection by' getting down into the 









LICCIONE : CKSxVREAN SECTION 


447 


cloubtedly more truly represents nation-wide conditions. If real im- 
provement in morbidity statistics is to lie made, it must, in tlie final 
analysis, be obtained by bettermg tlie results of this great group of 
smaller hospitals. The making and publishing of small hospital sur- 
veys will stimulate local interest and community rivalry and will in- 
evitably reflect improvement in end I’esults. To illustrate this point: 
In 1935, the first five-year survey of sections performed in this hospital 
was presented to the staff. It showed the appalling mortality rate of 
10 per cent. In 1940, the second five-year survey was likewise prepared 
and reported. It showed the pleasing reduction in mortality to 3.7 per 
cent. Can anjmne gainsay that the critical analysis in 1935 did not at 
least have a part in achieving this improvement?' 

STATISTICAL ANALYSIS 

In period I, tlie section incidence was 2.1 per cent. In period II, the incidence 
was 3.1 per cent. For the entire eleven-year period, there were S,459 deliveries witli 
204 sections, wliich is an incidence percentage of 2.6, a fairlj' conservative figure. 


Table I. Incidence of Section 


period I. 1930-1935 

PERIOD 11. 1936-1940 

YEAR 

BIRTHS 

SECTIONS 

YEAR 

BIRTHS 

SECTIONS 


822 

19 

1936 

689 

22 

1931 

823 

15 

1937 

781 

17 

1932 

790 

17 

1938 

752 

23 

1933 

746 

14 

1939 

831 

23 

1934 

635 

13 

1940 

830 

22 

1935 

662 

19 




Total 

4,478 

97 


3,883 

107 


Table II. Indications 



PERIOD I 

1930-1935 

PERIOD II 

1936-1940 

Contracted pelvis, before labor, elective 

6 

15 

Dystocia, ceplialopelvic disproportion 

34 

33 

Pre-eclampsia 

0 

4 

Eclampsia 

16 

4 

xVbruptio placentae, accidental hemorrhage 

3 

6 

Placenta previa 

9 

13 

Repeat section 

14 

12 

Cardiac 

4 

3 

Previous operative repair 

r» 

O 

3 

Fibromyoma 

4 

4 

Pulmonary hemorrhage 

1 

0 

Sterilization 

1 

0 

Interest of child 

2 

9 

Chorea of pregnancy 

0 

1 

Total 

97 

107 


Table II presents a comparison of the indications for abdominal deliveiy in the 
two scries. Several observations are pertinent. 

Notwithstanding the availability of x-ray pelvimetry, it is apparently still very 
difiieult for the general practitioner to evaluate properly comparative ceplialopelvic 
proportions. In the two series, there is but little improvement in the number of 
elective sections for disproportion. Trial of labor was resorted to in the majority of 
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Peritonitis . — All 3 cases ended fatally. All liad ruptured membranes and all bad 
been examined vaginally two or more times. One was a classic for partial placenta 
previa and two were low flaps for dystocia with membranes ruptured for many 
hours. 

Although the low flap operation limits infection in the potentially unclean cases, 
it apparently is not a preventive for the initial spill in the grossly infected case. 
Its indication must not be pushed too far. In actually infected cases nothing sliort 
of a true extraperitoneal approach should be elected. In this series of 204 sections, 
II true extraperitoneal sections for frankly infected cases suffered no mortality. 

Table VI shows the cause of death. In the first period, there were four deaths 
from shock or hemorrhage. The indications, respectively', were (a) unrecognized 
rupture of uterus (repeat section-patient allowed to go into labor during night 
while awaiting elective section following morning), (b) eclampsia operated during 
convulsion stage without preliminary' treatment, (c) central placenta previa un- 
controlled by packing, and (d) very' prolonged labor. All of these were sectioned 
by' the classic route. Only one had been typed preoperatively and none were trans- 
fused in time to prevent death. In the second period, there were no deaths from 
shock or hemorrhage. 


Table VI. Maternal Mortality 


cause of death 

PERIOD I 

PERIOD II 

Shock or hemorrhage 

4 

0 

Peritonitis 

5 

3 

Embolism 

0 

1 

Number of deaths 

9 

4 

Number of cases 

97 

107 

Percentage mortality 

10 

3.7 


In the first period, there were 5 deaths from peritonitis. All had ruptured 
membranes. All were sectioned by the classic route for dystocia after vary’ing 
lengths of trial labor. One was further complicated by eclampsia. In this first 
series, 5 out of 34 patients sectioned for dystocia after rupture of membranes and 
trial labor died of peritonitis. Strangely enough, in the second period this appalling 
mortality was not greatly' changed. There were 3 deaths out of 33 similar dis- 
proportion cases although two were sectioned by' the double flap method. It is, there- 
fore, apparent that in this hospital at least any' transperitoneal section for dystocia 
with ruptured membranes and trial of labor carries with it a high mortality rate. 

Table VII shows the mortality' according to the type of operation used. The 
figures are too obvious to need much comment. It is, however, true that the less 
qualified surgeon elects the classic route because of ease of accomplishment and, there- 
fore, puts that operation under the added handicap of his inexperience. On the 
other hand, it is also true that the suspected infected cases are usually done by the 
double flap method which should, to a large extent, counterbalance this factor. The 
case for the true extraperitoneal approach in the slightly' infected problem looms 
larger and larger and will undoubtedly' supplant the low cervical section for this type 
of case. 

Table VII. Maternal Mortality 


TYPE OF OPERATION 


DEATHS 

[ PER CENT 

High classic 


6 


Low classic 


4 

7.8 

Double flap 

75 

3 


Extraperitoneal 

11 

0 


Porro 

6 

0 

1 U 
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lower uterine segment, by removing the uterus or by excluding the uterine incision 
from the peritoneal cavity. The significance of this change in technique will be 
evident in the mortality tables. 


Table V. Complications for Period II, 107 Sections 


COMPLICATIONS 

1936-1940 

NO. CASES 

1936-1940 

PER CENT 

Phlebitis 

7 1 

9.0 

Embolism 

O 1 

o 

2.9 

Atelectasis pneumonia 

7 

9.0 

"Wound infection 

5 

4.S 

Shock or hemorrhage 

14 

12.0 

Ileus 

5 

4.S 

Retained placenta 

o 

O 

2.8 

Disruption previous sear 

2 

1.9 

Peritonitis i 

3 

2.8 


Phlehitw . — This occurred three times as frequentl}' in the cases wherein trial of 
labor was resorted to. 

EmVolism . — All were pulmonary in type. There were two recoveries and one 
fatalit}’ on the twenty-seventh postoperative day. Two of these cases were clean, 
elective cases. The fatal ease was the only one showing clinical evidence of thrombo- 
phlebitis. 

Atelectasis and Pneumonia. — Fortunately, there were no fatalities in the group. 
Twelve per cent of noneleetive cases showed pulmonary signs, whereas only 4 per cent 
of the elective were similarly affected. 

Wound' Infection . — All occurred in cases with ruptured membranes and 3 out of 
the 5 cases were drained at the time of operation on the suspicion of infection al- 
ready present. 

Shock and Hemorrhage . — Ten cases showed evidence of moderate shock or hemor- 
rhage iiostoperatively, whereas 4 eases showed marked shook or hemorrhage. Of these 
latter, two were complete placenta previas with marked preoperative blood loss, one 
was a total eclamptic with marked blood loss on the table, and one suffered severe 
hemorrhage when uterine incision extended through uterine vessels and into vaginal 
plexus. No fatalities from .shock or hemorrhage occurred in this five-year period 
under consideration. Ninety cases out of 107 were tj-ped before operation and 44 
received one or more transfusions. Nearly all received intravenous glucose at the 
table or on return to their room. This careful attention in preparation for the 
prevention and earl}' treatment of .shock or hemorrhage has greatly improved the 
results obtained in the first period. At the present time, it is practically routine 
in this ho.spital not to begin cesarean operations until a compatible donor is in the 
hospital. 

Ileus . — "With the exception of the peritonitis cases, ileus was not a prominent find- 
ing in this series of cases. It was only severe in two high classic cases and here was 
quickly controlled by the "Wangensteen suction drainage. The diminution in ileus 
and distention is undoubtedly due to the advantages gained by the low cervical in- 
cision and the routine use of prostigmin or pitressin immediately postoperatively. 

Pctaincd Placenta, Lochiametra . — It is of interest to note that abdominal section 
does not preclude the possibility of retained secundines. These patients bled post- 
operatively and suffered temperatures up to 104° F. Relief occurred when placental 
tissue was passed or removed through the cervix. Greater attention would have 
saved this complication. 

lyi.sruption of Previous Cesarean Scar . — In two repeat sections, the previous uterine 
scar had separated so that only the membranes kept the baby from the peritoneal 
cavity. Both of these patients had been previously sectioned for eclampsia by the 
classic routine, and both were extremely edematous at the time of that section. This 
may have been a factor in the poor healing of their incisions. Inasmuch as 2 out of 
12 repeat sections showed disrupted .scars, we feel that decision to deliver per 
vaginaiu after previous section is not to be taken too lightly. 
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lower morbidity and mortalitj^ figures in the potentially infected cases, 
but its indications can be and are pushed far beyond the limits of safety. 
The true extraperitoneal approach should and Avill supplant the Iom' 
cervical section in this tj'pe of case. 

The general surgeon or obstetrician who cannot bring to the operat- 
ing table the skill and judgment necessary to perform the various types 
of extraperitoneal section carries a distinct hazard to his hospital and 
should be excluded from this particular branch of surgery. 

The general practitioner or genei’al surgeon with little or no ob- 
stetric training is not particularly qualified to evaluate the dystotic 
pelvis. All decisions to perform such operations should be made in con- 
sultation with a skilled obstetric specialist. 

The obstetrician who does not adequately prepare in advance for the 
eventualitj" of shock and hemorrhage in cesarean section likewise con- 
tributes to the too high mortality for this operation. 

Finally, the general practitioner, who does not approach each ob- 
stetric problem with respect and with the thought of possible abdominal 
delivery and who by needless interference and haphazard judgment 
jeopardizes the safety of that operation, has likewise been remiss in his 
duty to his patient. 


A METHOD FOR REDUCING THE SIZE OP TPIE UTERUS 
IN VAGINAL HYSTERECTOMY'^ 

A. F. Lash, M.D., Ph.D., Chicago, III. 

(From the Department of Ohstetrics and Gynecology, University of Illinois, College 
of Medicine and The Cool: Coxinty Hospital) 

V AGINAL hysterectomy may be performed by any one of many 
techniques. A large uterus is usually reduced in size by splitting 
in two or by morcellation and then removing it piecemeal. In the 
course of these procedures, it was found that amputating the cervix 
facilitated the turning of the corpus. Also in a large corpus (i.e., 
multiple fibroids), it was found that a good part of the corpus could 
be coned out with the cervix. However, there was the danger of opening 
an infected cervix or opening the uterine cavity in which a carcinoma 
might be present. Since carcinoma of the corpus or isthmus of the 
uterus may be associated with fibroids (0.5 to 4.4 per cent, according to 
different observers ; 10 per cent over the age of 50 according to Bland- 
Sutton ) , I developed a procedure to deci’ease the size of the uterus with- 
out opening the cervical canal or the cavity of the corpus. The new 
procedure is helpful not only for a large uterus but also for carcinoma 
of the corpus or isthmus associated with fibroids and in unsuspected 
chronic pyometra secondary to stricture of the cervix. 

In a consideration of the technique of vaginal hysterectomy, it is of interest to 
relate its historical development. No mention of vaginal hysterectomy was made la 

‘Presented at a meeting- of the Chicago Gynecological Society, March 21 , 1911 - 
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Tabic VIII reveals the par toward which smaller hospitals must strive. The 
statistics of the large obstetric clinics are admirable. In all fairness, it must be 
realized that the dilution caused by the large number of repeat sections (28 per cent 
of clean, elective cases) contributes to the excellence of their final statistics. The 
mortality at Mount A^'ernon Hospital for the past five years has dropped to .".7 per 
cent and with no fatality for the last 50 cases. 

TABI.E AHir. CoMPARATm: Mortality Statistics 


SOURCE 


National before 1931 
National 1931-1939 
Chicago Lying-in 1930-1939 
New York Ljdng-in 
Mount A^'ernon, New York 


NO. 

DELWERIES 

NO. 

SECTIONS 

262,852 

2,289 

782,718 

15,768 

18,009 

1,000 

5,456 

153 

8,459 

204 


PER CENT OF 
SECTIONS 

PER cent of 
maternal 

mortality 

0.77 

9.45 

2.55 

4.69 

5.5 

O.S 

2.8 

0.65 

2.6 

5.1 


Table IX. Fetal Mortality, 1936-1940 


Deaths — 10 9% 

Stillborn 

(a) 5 pound premature with abruptio placentae and Porro 

(b) 3 pound premature in fulminating eclampsia 
Neonatal — 8 

(a) Three monsters, anencephaly with megalofetus, breecli with hydrocephaly, 
congenital heart with absence of abdominal wall. 

(b) Two prematures with placenta previa 

(c) Two atelectatic aspiration pneumonias 

(d) One premature in nephritic mother 


Table IX reviews the fetal mortality. In the hemorrhagic and toxemic group, 
the life of the motlier was at stake and section was elected in spite of the evident pre- 
maturity of the fetus. The aspiration deaths were probably preventable. AA’^e have, 
in recent months, instituted a definite resuscitation team. The two monster deatlis 
were due to error in judgment. Both sections were done in the interest of the 
fetus. The fetal heart was irregular before labor, and it was assumed that there was 
cord compression. The irregularity proved to be due to congenital anomaly and not 
due to fetal distress. 


SUJBIARY 

It is felt that any evaluation of the status of cesarean section is in- 
complete Avithout the inclusion of statistics from the smaller community 
hospitals. Such a survey has herein been presented. It is likewise felt 
that it is more truly representative of general conditions than the surveys 
from the larger and leading obstetric centers. It is hoped that the 
natural local rivalry instigated by the publication of such surveys will 
inevitably tend to produce better results. 

CONCLUSIONS 

The most common causes of death in cesarean section still are 
peritonitis, shock, and hemorrhage. The treatment of dystocia after 
rujiture of the membranes and trial labor by any form of transperitoneal 
section carries with it considerable risk. The low cervical section is a 
vast improvement over the older classic methods and will, undoubtedly, 
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ancient gynecologj’ until the time of Soranus who practiced in Rome from a.d. 98 
to 138. He suggested that if part or all of the uterus became black, because it re- 
mained prolapsed for a considerable time, it should be resected partially or entirely. 
Paulus Aegineta (a.d. 625 to 696), who appeared to be the first professional man 
midwife, advocated the operation for irreducible inversion. The next reference to 
the operation was for ulcerated prolapse b}' Albucasias the Arabian (1073 to 1106). 
No details of the procedures were given. There is no mention of it during the 
Renaissance. 

In the modern period, Andreas A. Cruee, of Granada, performed a hj'stcrectomy 
in 1560 with a cautery iron for a carcinoma in a prolapsed uterus. This method 
was used for the treatment of carcinoma of the cervi.x for quite some time. In 
1813 C. J. M. Langenbeck performed a vaginal hysterectomy by enucleating a car- 
cinomatous prolapsed uterus without opening the peritoneum. Langenbeck published 
the first monograph on the subject in 1818. Following this work came Sauter’s 
description of dividing the broad ligaments and performing a vaginal hysterectomy 
in 1822. Blundell in 1828 and Recamier in 1829 published their experiences. J. C. 
Warren in 1829 apparently did the first vaginal hysterectomy in America. Many 
failures followed, probably due to imperfect asepsis and lack of anesthetics. Only 
few cases were found in the literature until W. A. Freund in 1878 described his 
technique for vaginal hysterectomy. Freund’s technique is still practiced today and 
has served as the basis for all modifications of vaginal hysterectomj', Czerny, Lieb- 
man, Hegar, Kaltenbach, and Martin played an important part in developing the 
earlier technique. In the present century Kelly, Sehuchardt, Schauta, Adler, and 
their followers are the main exponents. Doyen (1859-1916) who performed the 
operation by the use of clamps said, ‘‘No man can call himself a gynecologist until 
he can perform a vaginal hysterectomy,” and “that the gynecologist shall be capa- 
ble of applying as faultless a technique per vaginam as he would if performing 
per abdomen.” Today Kennedy, of Philadelphia, still champions the clamp method 
advocated by Price. 

author’s TECHNIQUE OF VAGINAL HYSTERECTOMY 

1. Usual preopevative preparation of 1 per cent iodine douche and 
soapsuds enema night before and morning of oiieration. 

2. Morphine (14 gr.) and scopolamine (Vt.'.o S^'-) one and one-half 
hours and three-quarters of an hour liefore operation if no change in 
pulse (above 120) and respiration (belotv 12). 

3. Anesthe.sia; ether, ethylene, cyclopropane or local (pudendal block 
and infiltration 1 per cent novocaine). 

4. Lithotomy position; vaginal preparation of soap and water wash, 
iodinization and catheterization. Buttocks four to six inches over edge 
of table. 

5. Weighted speculum inserted into the vagina. Cervix grasped with 
two vulsella and firmly pulled down. Lateral retraction. 2.0 e.c. of 
pituitrin (S) injected into the cervix. 

6. Circular incision around portio guided by estimate of position of 
bladder and depth of posterior cul-de-sac. Vaginal wall Aviped back 
with gauze exposing anterior and posterior peritoneal reflections. 

7. Posterior peritoneal sac is opened between uterosacral ligaments 
and sutured to the vaginal wall AAuth three flne (0) catgut sutures 
which are kept long on a Kocher forceps (Fig. 1). 

8. Each uterosacral and part of the paraeei'vical ligaments are 
clamped, cut, and ligated (No. 2 clu’omie catgut), and then sutured into 
the adjacent vaginal wall (Fig. 2). 

9. Anterior peritoneal sac is opened between bladder pillars and the 
edge is sutured to the vaginal wall with three fine (0) catgut sutures 
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Fig. 5. — ModiflecI vaginal hysterectomy: The remaining capsule of myometrium 
is brought forward exposing the tube, the round and uteroovarian ligaments, which 
are clamped on each side ; the fundal capsule is removed ; the tubes and ovaries 
are inspected. The uterine and cervical cavities are exposed by another person and 
the operator then inspects the cavities for carcinoma as the specimen is held up for 
his observation. If no carcinoma is found, the ligament stumps are ligated. 



Fig. 6. Fig. 7. 

Fig. G. — Modified vaginal hysterectomy: The ligament stumps are fixed in the 
midline of the vaginal vault, allowing only a small space between them. The stumps 
are, therefore, extraperitoneal, pulling up and supporting the central portion of 
the vagina and in most instances lengthening the vagina. 

Fig. 7. — Modified vaginal hysterectomy: The lateral portions of the vault are closed 
with interrupted sutures. An iodoform gauze drain is inserted in the central opening 
of the vault. All sutures are now cut. 
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Avliicli are held long by a Koclier forceps. A long narrow retractor 
raises the bladder. 

10. The uterine vessels are visualized, clamped, cut, and ligated on 
each side (No. 1 or 2 chromic catgut). A long narrow retractor is in- 
serted into the posterior cul-de-sac (Fig. 3). 

11. An incision is started in the uterine wall just medially to the 
right uterine vessels and continued toward the left side and carried 
around. As the cervix is pulled down, the myometrium is cut so that 
the whole endometrial cavity with a thick laj'er of myometrium is re- 
moved Avith the cervix. Only the tubal lumina are traversed (Fig. 4). 



Fig. 4.— MocUflecI vaginal hysterectomy: (a) The incision is now started medially 
to the point where the vessels have been ligated and encircles the cer\dx. (b) The 
cervix is pulled firmly downward and then upward as the major portion of tlie 
myometrium is shelled-out, leaving a capsule, (c) The major portion of the myo- 
metrium with its unopened endometrial cavity comes away. 


12. The fundus is lirought forward through the anterior cul-de-sac 
(Fig. 5), or if there are many fibroids, moreellation may be necessary. 
The round ligaments, tubes, and uteroovarian ligaments on both sides 
are clamped, cut and ligated with long No. 2 chromic catgut sutures 
which are held. The fundus is thus removed. The adnexa are inspected 
for possible pathology. The uterine and cervical cavities are opened 
by an interne or an unserubbed nurse to alloAV the operator to inspect 
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The technique described by me adds to the advantages of vaginal 
hysterectomy by enabling one to remove large uteri, by preventing con- 
tamination of the peritoneal cavity, and by avoiding the spill of car- 
cinomatous tissue from an unsuspected carcinoma of the uterus. 
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DISCUSSION 

DR. N. SPROAT HEANEY.- — In the case described in the film, this procedure 
seemed to facilitate the hysterectomy greatly as the operator was enabled thereby 
to exert continuous traction and remove the uterus more rapidly than if the usual 
technique of morcellation had been followed. For this purpose I believe that his 
method is of distinct advantage. I do not believe that it is of importance in avoid- 
ing contamination from a carcinomatous or infected endometrium, particularly in 
view of the fact that he did not exercise the common precaution of blocking the 
cervical canal by sutures or clamps to prevent a spill through the cervical opening. 
Pulling down continuously as he did, increases the chance of escape of any infected 
material that may be in the uterine cavity, through the cervical canal. I wonder 
how often Dr. Lash is able to remove a block of the uterus containing the endome- 
trial cavity without entering the endometrial cavity, since in fibroids of any size 
the uterine cavity is so tortuous that its location cannot be determined. 

DR. H. 0. JONES. — Dr. Lash removes the endometrial cavity but he leaves a 
certain amount of endometrial tissue between the Fallopian tube and the cavity of 
the uterus. As we know from Sampson’s work this tissue has a proliferative ac- 
tivity, and it seems to me that it would be very dangerous to leave that portion of 
the Fallopian tube in. 

Like Dr. Heaney, I cannot see any advantage and I can see many disadvantages 
in the use of this procedure. 

DR. FREDERICK H. PALLS. — Dr. Lash has not pointed out that a similar 
operation of this kind may save difficulty in certain vaginal hysterectomies which 
cannot be done in a routine manner because of certain complications which preceded 
the indication for the operation, such as pelvic inflammatory disease. We have done 
a number of operations with a technique similar to that described by Dr. Lash in 
I^atients who had had an interposition operation and in whom the uterus had begun 
to show fibroid or malignant degeneration. One of our chief concerns is to remove 
the uterus without injury to the bladder. We take out practically all of the myome- 
trium and do an extraperitoneal vaginal hysterectomy. In another group of patients 
which special indications created we have done vaginal hysterectomies on uteri that 
have had previous ventral suspensions. We have used this same technique Dr. Lash 
has shown and then left a small portion attached to the abdominal wall. 

To avoid contamination, instead of sewing the cervix we pull it down and with 
a cautery cook the interior of the uterus. By doing that we thoroughly sterilize 
the cavity of the uterus, and then we can do what we want with the uterus. I do 
not think it is good technique to put iodoform gauze through the cervix of the 
uterus. 

DR. W. H. RUBOVITS. — I can see some definite advantages in the operation 
that Dr. Lash performs. There is a definite advantage to reducing the size of the 
large uterus which we formerly did, either by splitting the uterus in the midlinc 
and removing one-half of the uterus at a time or by some form of morcellation. I 
can see no better way than the operation Dr. Lash describes of cutting away a 
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the eiidometviiiin. If eaveinoma is present, the adnexa are excised by 
clamping the infnndilnilopelvic ligament, cutting, and ligating. The 
round ligaments alone are then utilized for fixation into the vaginal 
vault. If there is no carcinoma in the nterns or pathology in the adnexa 
each tube with its broad ligament, the round and uteroovarian liga- 
ments are ligated (No. 2 chromic catgnt). 

13. The anterior vaginal wall with its peritoneum is sutured to the 
posterior Avail Avith its peritoneum including the ligaments (Fig. 6). 
The lateral parts of the vaginal AAmll are sutured Avith one or two inter- 
rupted No. 1 chromic catgut suture. Thus, the ligaments and vessel 
stumps are extraperitoneal (Pig. 7). An iodoform gauze is inserted 
partly into the small peritoneal opening betAveen the ligament stumps. 
The gauze is alloAvcd to remain in place for forty-eight hours. 

14. Any anterior or posterior plastic repair may uoav be done in the 
usual AA'ay. 

POSTOPERATIA’E CARE 

1. One thousand cubic centimeters of 10 per cent glucose in normal 
saline solution intravenously. 

2. Morphine sulfate, % gr. as necessary for forty-eight hours, then 
codeine sulfate and luminal for pain. 

3. Fluids after nausea. 

4. Catheterize every eight hours, or if patient urinates in small 
amounts, catheterize for residual urine every tAvelve hours. 

5. Soft diet on second day and then solid food is added as indicated. 
Oil retention enema on third night folloAved by Avarm tap Avater enema 
the folloAviug morning. Mineral oil is given tAvice a day. 

6. Patient is out of bed on the eighth day, Avalks on the ninth and 
may go home on tenth or tAvelfth day. 

COMPLICATIONS 

Loav grade infections in the vault of the vagina as indicated by fever 
and foul seropurulent vaginal discharge have been observed AAdiich have 
responded to Ioav pressure antiseptic douches. No marked infection 
such as peritonitis or pelvic abscess and no postoperatiAm hemorrhages 
either immediate or late have lieen observed. In the subsequent post- 
operative examination granulation tissue in the AAUund or rarely a pro- 
lapsed fimbriated end of a tube liaAm been seen. 

The advantages of vaginal hysterectomy are : First, less shock, because 
of less exposure of the peritoneal cavity, and shorter operating time ; sec- 
ond, no opening or closing of the abdominal Avail, especially in an obese 
indiAadual; tliird, no abdominal .scar AA'ith risk of A'entral postoperative 
hernia or evisceration ; fourth, opportunity to overcome cystoeele, 
rectocele, or enterocele ; fifth, postoperative care is simple ; sixth, drain- 
age is better; seventh, convalescence is rapid and, therefore, shorter 
hospitalization. The contraindications are : First, fixation of the uterus 
due to large fibroids (larger than tAvelve Aveeks’ pregnancy) ; second, 
pehdc inflammatory disease or preAuous pelvic operations ; third, malig- 
nant disease of the corpus uteri in nullipara ; and fourth, necessity for 
abdominal exploration. 
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dystrophy, iinassoeiated with adiposity, can he produced in female 
guinea pigs by small hypothalamic lesions, reaching the ventral surface 
of the brain at the level of and just behind the optic chiasma (Dey, 
Fisher, Berry and Ranson, 1940; Dej'-, 1941). Some of these guinea 
pigs have atrophic ovaries and genitalia; others have hypertrophic geni- 
talia and ovaries containing many well-developed follicles but no cor- 
pora lutea, showing that ovulation has not occurred; still others have 
normal ovaries and genitalia, run regular cycles and ovulate, but will 
nearly always refuse to accept the male. Occasionally one of these 
animals will mate and become pregnant. Most of the animals which do 
become pregnant fail to deliver in a normal manner. 

In the clinical literature one finds hints that sterility in apparently 
normal women, abortions occurring without obvious cause, dystocia due 
to uterine inertia, and the convulsions of true eclampsia may be caused 
by a disturbance in function and balance of the endocrine glands. As 
a result of observations made on female guinea pigs with lesions in the 
hypothalamus, 'a method has been found for attacking such problems 
experimentally. 

METHOD 

Electrolytic lesions were placed in the hypothalamus of each of 74 female guinea 
pigs by means of the Horsley-Clarke apparatus as described in prewous publications 
(Dey, Fisher, Berry and Ranson, 1940; Dej', 1941). The lesions reached the ventral 
surface of the brain between the optic chiasma and the mammillary body. Virgins 
weighing 400 to 500 Gm. were used. They were divided into 2 groups. One group, 
40 in number, was placed with males and the lesions were made either immediately 
after pregnancy was established or else at a later stage of pregnancy. A second 
group of 34 females had the lesions placed before they were mated. 

The majority of the animals that were operated upon while pregnant soon aborted 
or else resorbed their fetuses. Twelve of the animals died. After termination of 
pregnancy by abortion, resorption or delivery, the 28 remaining animals were again 
placed with males and treated in exactly the same manner as the 34 which were 
operated upon while still virgin. 

The operated animals were now divided into groups of 6 and a male was placed 
with each gi’oup. At frequent intervals the males were either rotated or else re- 
placed by fresh males. The females were observed daily for signs of pregnancy. 
When it was definitely established that a female w'as pregnant, it was separated 
from the male. 

Daily observations were made on the pregnant animals and the condition of the 
vaginal membranes recorded. Toward the end of pregnancy they were observed at 
more frequent intervals. At the first signs of parturition thej’’ were placed under 
continuous observation until the delivery had terminated. 

At frequent intervals during the course of the experiment, the animals were 
placed in individual cages and the water intake was recorded. The animals were 
then classified according to the quantity of water that they consumed. Those that 
drank from 50 to 90 c.e. of water daily were considered as having a mild polydipsia; 
90 to 150 c.c., a moderate polydipsia; and over 150 c.c., a severe p)olydipsia. Tlie 
degree of polydipsia gave some indication of the extent of atrophy of the posterior 
lobe of the hypophysis. The atrophic lobe is deficient in both the antidiuretic and 
the oxytocic principles (Fisher, Ingram and Ranson, 1936; Fisher, Magoun and 
Ranson, 1938). 

At the end of the experiment the animals were autopsied and the brains, hy- 
pophyses, and ovaries prepared for histologic study. 
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large portion of the uterus through the avascular area u-hich will remove the endo- 
metrial cavity and a large block of the fibroid uterus. 

DR. LASH (closing). — The suggestion of closing the cervix is an excellent one. 
I have tried to avoid the necessity of that by putting iodized gauze into the canal 
and using a volsellum. I do not use this operation in an infantile uterus, but in a 
large uterus. Whenever it is possible, the uterus is removed intact. 

The reason vre took out this uterus in the illustrated case, nas that the patient, 
a 44;-year-old woman, was bleeding and had multiple fibroids and large cystic ovaries. 

It is true that we have to traverse the tubal cavity in removing the endometrial 
cavity, but we try to get the major portion of the myometrium in removing the 
myometrium with the endometrium. Two cubic centimeters of pituitrin will make 
the myometrium practically bloodless. 

I would like to reiterate that this operation is not to be done on the normal 
uterus where the corpus can be removed in toto. It is the uterus the size of a 
twelve to fourteen weeks’ pregnancy that should be removed this way. In certain 
instances, as Dr. Falls brought out, we can realty remove the uterus in the presence 
of inflammatorj' disease where there are some adhesions present. 


DISTURBANCES IN PREGNANCY AND LABOR IN GUINEA 
PIGS WITH HYPOTHALAMIC LESIONS^' 

P. L. Dey, Ph.D., C. Fisher, Ph.D., M.D., and 
S. W. Ranson, Ph.D., M.D., Chicago, III. 

(From the Institute of Nexirology, Nortlnuestern University Medical School) 

G onadotropic hormones formed in the anterior lobe of the 
hypophysis are essential factors in the development of the Graafian 
follicles, in ovulation and in corpus luteum formation. Ovarian lior- 
mones in turn react upon the anterior pituitary. Without a proper 
lialanee of the pituitary follicle-stimulating and luteinizing hormones 
and the ovarian estrogenic and corpus luteum hormones pregnancy 
cannot occur. It is possible that the hypophysis may also infiuenee 
pregnancy through its thyrotropic hormone and the thyroid gland. 
There is some evidence that the oxytocic hormone formed by the pos- 
terior lobe of the hypophysis may play a role in normal labor (Fisher, 
Magoun and Ranson, 1938). 

The master gland, the liypophysis, lies close to the base of the brain 
to which it is attached by the infundibulum. The part of the brain 
to which it is attached is knowm as the hypothalamus. It forms the 
floor of the third ventricle immediately behind the optic chiasma. In 
recent years evidence has accumulated to show that the hypothalamus 
exerts an important control over the anterior as Avell as the posterior 
lobe of the hypophysis. The evidence showing that the hypothalamus 
influences the gonadotropic functions of the hypophysis has been re- 
viewed by Brooks (1940). 

Clinical neurologists recognize adiposogenital dystrophy as a sign of 
damage to the hypothalamus; but for obvious reasons it has not been 
possible to study this condition experimentally in man. The syndrome 
has been produced in dogs by injuring this part of the brain (Baile.y and 
Bremer , 1921; Biggart and Alexander', 1939). Various types of genital 

Researclf CouncH^^”^ Committee for Research in Problems of Sex, National 
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Animals Which Became Pregnant After Lesions Were Placed in the 
Hypothalamus. — The 28 females, which survived the termination of 
pregnancy by resorption, abortion, or parturition, and the 34 that were 
operated upon while virgin, were placed with males. Only 13 of this 
entire group of 62 animals became pregnant, although they were kept 
with males for many weeks. The cause of this sterility has been dis- 
cussed in other papers (Dey, Fisher, Berry and Ranson, 1940; Brook- 
hart, Dey and Ranson, 1940, 1941; Dey, 1941). 

Three of the 13 animals that did become pregnant delivered suc- 
cessfully after a gestation period of normal length. Two of these had 
a moderate polydipsia while the third had a severe polydipsia. One 
other delivered fetuses at term but both the mother and offspring died 
within two daj’-s after the delivery. The remaining 9 animals died 
either at term or shortly before term without delivering. Six of the 
animals died from disturbances which we shall refer to as convulsions. 
Two other animals died when not under observation, but from the con- 
dition of their bodies and of the cages, it is not unreasonable to assume 
that they died from similar convulsions. 

These convulsions came on suddenly during the latter part of the 
gestation period. They occurred periodically and were characterized 
by w^eakness of the animal, generalized contractions of the skeletal mus- 
cles, running movements, gnashing of teeth, squealing and, finally, gen- 
eral prostration and death of the animal. Betw'een seizures the extremi- 
ties were quite spastic and muscular twitchings frequently occurred. 
The seizures varied in duration; and the frequency of their occurrence 
increased from the time of onset up until the time of the animal’s 
death some three to twelve hours later. 

The nature of these convulsions can be understood better by studying 
the protocol of one of the animals. This animal had a moderate poly- 
dipsia. It became pregnant and carried pregnancy until the forty -ninth 
day of gestation. On this day the animal appeared to be in good health 
during the routine morning examination. Five houre later, however, 
it was found lying on its side and it was undergoing vigorous convul- 
sions. The vaginal membrane was closed and there were marked fetal 
movements. The convulsions when first observed occurred at intervals 
of approximately fifteen minutes. During the convulsions the animal 
w^ould squeal and either gnash its teeth or else bite the wire netting of 
the cage. This activity resulted in severe lacerations of the gums and 
tongue and loosening of the teeth. The strong contractions of the ab- 
dominal muscles, the squealing and the apparent agonj'' of the animal 
gave one the impression that the animal was bearing dowui in an at- 
tempt to expel the fetuses. The convulsions occurred more and more 
frequently until, some eight hours later, the interval between seizures 
was onlj’ about thirty seconds. At this time the respiration was slow 
and the temperature of the animal had fallen to 94.7° F. The animal 
died about nine hours after the onset of the disturbance. Marked fetal 
movements continued up until within several minutes of the animal s 
death. 

The convulsions in this animal wmre similar to those in others of this 
group. It is interesting to note that at least 6 animals underwent con- 
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RESULTS 

AnimaU Which Became Pregnant Before Lesions Were Placed in the 
Hypothalonius . — Of the 40 animals in which the hypothalamic lesions 
were placed during pregnancy, 28 aborted or resorbed their fetuses 
and 12 retained pregnancy to term. The cause of the abortions has not 
been determined. Nineteen of the animals maintained pregnancy for 
four days or more and 11 of these for at least a week after the lesion 
had been made in the hypothalamus. This suggested that factors other 
than those arising as a direct result of the operation were responsible 
for the termination of pregnancy. To confirm this, two pregnant 
females were subjected to control operations which were similar in 
every detail to those performed upon the 40 animals of this group, ex- 
cept that electrodes were not inserted into the brain and no lesions 
were made. Both animals maintained pregnancy until term and de- 
livered normally, kloreover, lesions were placed in the mammillary 
liodies of 2 other pregnant animals. These also maintained pregnancy 
until term. 

The 12 operated animals that maintained pregnancy until term showed 
considerable variation in their ability to deliver. Three of them de- 
livered normally after gestation periods which were of normal length. 
Two of these had a normal water intake while the third had a mild 
polydipsia. Five others were able to effect delivery after normal periods 
of gestation, although the mechanisms of parturition appear not to have 
been normal. Either the fetuses were born dead or else the mothers 
died a short time after the delivery of dead fetuses. Three of these 
animals had a mild polydipsia, one had a moderate polj’dipsia, and the 
fifth had a normal water intake. 

Only 4 of the 12 animals showed disturbances of iiarturition as 
severe as those observed in cats with diabetes insipidus by Fisher, 
Magoun and Ranson (1938). One animal, which had a mild polydipsia, 
began to make bearing-down movements late in pregnancy. After these 
movements had continued for some time the animal went into a coma 
and died. At autopsy a mature fetus was found in utero. A second 
animal followed a course similar to that of the animal just described. 
When delivery was not effected after several days, however, the animal 
was killed and 2 mummified fetuses were found in utero. The animal 
had a mild polydipsia. The 2 remaining animals both effected delivery 
but not in a normal manner and several days late. One animal de- 
livered a dead fetus on the seventy-third day of gestation and five days 
later delivered another dead fetus. The second animal delivered 1 dead 
and 2 mummified fetuses on the seventy-second day of gestation and 
four days later delivered another dead fetus. The first animal had a 
moderate polydipsia while the latter had a mild polydipsia. In con- 
trast with these observations, Boling and co-workers (1939) have re- 
ported that the interval between the delivery of the first and last mem- 
bers of a litter of normal guinea pigs was less than thirty minutes in 
79 out of 80 cases. The normal gestation period in the guinea pig 
varies in length between sixty-two and sixty-eight days. 
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vulsions and died three days or more before parturition should have 
taken place. In a few animals the vaginal membranes opened and a 
bloody mucous discharge was extruded; in the others, the membranes 
remained closed throughout the entire procedure. 

The fetuses appeared to be hyperactive, especially between successive 
convulsions. Their movements could both be seen and felt through the 
abdominal wall. These movements indicated that the fetuses were alive 
within a few hours of the death of the mother. 

In spite of the vigorous activity of the animals during the convul- 
sions, their temperatures fell to very low levels, in some cases so low 
that they could not be registered upon a rectal thermometer, i.e., to a 
point below 92° F. In order to determine if this fall in temperature 
preceded the commlsions, daily temperature readings were taken in 
one animal, the last of the series. At 9 a.m. on the day of death the 
rectal temperature of the animal was 102.3° F. which is within normal 
range for the guinea pig. The animal at that time appeared to be in 
good health; but at 5 p.m. it was found in convulsions. The tempera- 
ture at this time was 97.8° F. From this observation, it is not possible 
to say whether the fall in temperature preceded the convulsions, but if 
so, the interval must have been very short. The observation serves to 
emphasize that the convulsions make their appearance suddenly in an 
apparently normal animal. 

All except one of the animals that died of these convulsions had had 
diabetes insipidus as evidenced by a water intake that was considerably 
higher than that of the normal animal. This is of interest as indicating 
an atrophy of the posterior lobe of the hypophysis (Fisher, Ingram and 
Ranson, 1938). 

At autopsy an incision was usually made in the abdominal wall and 
the uterus and the fetuses were lifted out. In several animals, however, 
the uterus and vagina were removed in toto. In each of these specimens 
it was found that the heads of 2 fetuses, one in either horn, were jammed 
tightly into the vaginal canal. 

No differences could be detected between the ovaries of the animals 
of this group and those of normal animals which were killed on a cor- 
responding day of pregnancy. 

The hypothalami of the entire series of animals have been studied and 
described in a previous publication (Dey, 1941). The lesions in the 
animals which failed to become pregnant were bilateral, situated be- 
tween the optic chiasma and the pre-mammillary nuclei, and they ex- 
tended quite deeply into the hypothalamus. Those in the animals which 
became pregnant were similarly located but with the exception of 2 
animals, they were either unilateral or else very superficially placed. 

ADDITIONAL EXPERIMENTS 

Since the work described in the preceding sections was completed 
we^ have had the opportunity to observe the effects of hypothalamic 
lesions on pregnancy and labor in 17 additional animals. All were 
young adults and the lesions were similar to those in the preceding 
experiments. Fifteen of the guinea pigs were pregnant when they 
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creased water intake but a few had shown a normal intake. On the 
other hand about half of those which delivered normally had sho^vn 
increased water intake. It is, of course, possible that the oxytocic hor- 
mone might have been reduced below its effective level while the anti- 
dinretic hormone was still present in adequate- amounts . . . but these 
experiments on the guinea pig can certainly not be offered as convinc- 
ing evidence that the oxytocic hormone plays an essential part in labor. 

The animals which became pregnant after lesions had been placed 
in the hypothalamus belonged to the group which ran regular sex- 
cycles following the operation and which must, therefore, have had a 
fairly normal secretion of pituitary gonadotropic and ovarian hormones. 
The hypophyses were not directly involved in the lesions. The ovaries 
were histologically normal. But, since many of the other guinea pigs 
with hypothalamic lesions showed clear evidence of abnormalities in 
ovarian and pituitary gonadotropic function, it is possible that those 
which became pregnant also had similar abnormalities of a degree in- 
sufficient to prevent breeding. The polydipsia shown by most of the 
animals is evidence that the antidiui’etie hormone of the posterior lobe 
of the hypophysis was deficient in amount and this would indicate a 
probable deficit in oxytocin (Fisher, Ingram and Ranson, 1938). It 
is, therefore, difficult to avoid the suspicion that abnormalities in pitui- 
tarj’- and ovarian hormones may have been responsible for the dis- 
turbances in pregnancy and labor described in this paper. 

SUMMARY 

Female guinea pigs with medially placed lesions in the hypothalamus, 
reaching the ventral surface of the brain at the level of and just behind 
the optic chiasma were usually sterile, although some did become preg- 
nant. These usually had unilateral or very superficial lesions. 

Slightly less than one-third of the pregnant guinea pigs with hypo- 
thalamic lesions delivered normally. About half of them had definitely 
prolonged or delayed labor or delivered dead fetuses. It was not pos- 
sible to establish definitely a relationship between this dystocia and a 
deficit in oxytocic hormone, but it may be that such a relationship 
exists. 

Six of the pregnant guinea pigs with hypothalamic lesions died m 
convulsions which appeared suddenly late in pregnancy and ^ were 
rapidly fatal. These convulsions are of interest because of their re- 
semblance to eclampsia. 
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It should he noted that none of the animals which were pregnant 
when the lesions were placed deimloped convulsions, while at least 6 
and prohablj'^ 2 or 3 others which became pregnant after the operation 
died in convulsions which appeared suddenly late in pregnancy and 
were rapidly fatal. It is interesting to speculate on the relation of these 
convulsions to eclampsia. Although no satisfactory explanation can 
be given for the occurrence of these convulsions, it is possible that they 
may have resulted from a disturbed endocrine balance resulting front 
an alteration in pituitary hormones brought about by the hypothalamic 
lesion. 

In a majority of the animals which went to term, there was obviously 
a serious disturbance in the mechanism of labor. Difficult and pro- 
longed labor was observed in 7. Seven others which were not under 
such close observation died as a result of labor or delivered only dead 
fetuses. It is possible that in these also labor was unduly prolonged. 
In 6 of these 14 animals the onset of labor was definitely delayed, be- 
ginning on the seventy-second, seventy-third, seventy-fourth, seventy- 
seventh, seventy-eighth, and seventy-eighth days, respectively. As has 
already been stated, the normal gestation period for the guinea pig is 
sixty-two to sixty-eight days. 

It is possible that the disturbances in parturition were due to a 
deficiency of the ox^docic hormone formed by the posterior lobe. Most 
of the lesions in the hypothalamus were so placed as to interrupt at 
least a part of the fibers of the supraopticohypophysial tract. It has 
been shown that when this tract is completely interrupted by hypo- 
thalamic lesions in cats the posterior lobe of the hypophysis undergoes 
atrophy, and its content of the antidiuretic, pressor, and oxytocic hor- 
mones is decreased almost to the vanishing point (Fisher, Ingram and 
Ranson, 1938). As a result of the loss of antidiuretic hormone, dia- 
betes insipidus occurs. In this way diabetes insipidus was produced in 
85 cats. This number included 7 that had had lesions placed in the 
hypothalamus during pregnancy. These 7 went to term, but had pro- 
longed labors and all but one of them died. It was suggested that the 
dystocia might be due to deficiency of the oxytocic hormone, and the 
literature bearing on the significance of this hormone for labor was re- 
viewed (Fisher, Magoun, and Ranson, 1938). 

Wliatever may have been the cause of the dystocia in these cats it is 
interesting that slightly less than % of the pregnant guinea pigs with 
similar hypothalamic lesions delivered normally. About half of them 
had definitely prolonged or delayed labor or delivered dead fetuses. 
These animals would seem to have had a disturbance essentially similar 
to that in the cat. The 6 guinea pigs that died in convulsions pre- 
sented an entirely different clinical picture, but it is possible that the 
cause of the convulsions may have been in some way related to the 
cause of the dystocia in the other animals. 

In the guinea pigs water exchange was measured only by the water 
consumed and the observations on diabetes insipidus were, therefore, 
less accurate than on the cat where both fluid intake and output were 
carefully measured. The majority of the guinea pigs which had pro- 
longed or delayed labor or delivered dead fetuses had shown an in- 
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Luer syringe. The solution was injected into the antecubital vein. 
The rate of injection was governed by the individual response and ac- 
cording to the type of response desired. The usual injection time for 50 
c.c. of the aqueous solution was two to three minutes. Caution should 
always be practiced, but seldom is there indication to alter the injection 
rate when the dose is only 1 c.c. of a 10 per cent solution per kilo of 
body weight. 

In order to be able to make a more accurate evaluation of the effects 
of intravenous paraldehyde, no other drug was administered during 
the course of labor. An ether anesthetic was usually given at the time 
of delivery unless intravenous paraldehyde was being given as the 
general anesthetic. 

Of the 100 patients, one group received a single intravenous injection 
of paraldehyde from ten minutes to nine hours before the time of de- 
livery, and it is from this group that several blood paraldehyde curves' 
were determined. The second and largest group received intravenous 
paraldehyde from three to thirty minutes prior to the administration 
of a rectal dose of paraldehyde. In the third group of patients, an 
attempt was made to use intravenous paraldehyde as a general an- 
esthetic at the time of delivery. 

BLOOD LEVELS FOLLOWING THE USE OF INTRAVENOUS PARALDEHYDE 

According to Gardner and others,® it is usually necessary to pro- 
duce a blood paraldehyde level of 15 to 20 mg. per 100 c.c. if amnesia 
is to be expected. After observing that most patients who received 
1 c.c. of 10 per cent paraldehyde solution per kilogram of body weight 
experienced a period of complete amnesia, it was decided to determine 
the blood paraldehyde levels following the administration of this dose. 
The analytical method as described by Levine and Bodansky® was used. 
Blood samples were taken at 5-, 15-, 30-, 60-, and 120-minute periods. 
Keferring to Fig. 1, one sees that the 5 curves are similar in each in- 
stance, and for this reason, further determinations were not thought to 
be indicated. The highest maximum blood level for the five individual 
curves was 22 mg. per 100 c.c., and the lowest maximum level for the 
group was 14.8 mg. per 100 c.c. One of this group of five patients 
failed to experience a definite period of complete amnesia. This pa- 
tient’s maximum blood paraldehyde concentration was 19.4 mg. per 
100 c.c. 

ANALYSIS OP RESULTS 

Twenty-nine patients who received neither previous nor subsequent medication 
of any kind were given a single intravenous injection of paraldehyde from ten 
minutes to nine hours before delivery. In 23 of this group, delivery occurred within 
one hour and a half of the time of administration. Of this group of 29 patients, 
17 received 0.7 c.c. of 10 per cent paraldehyde per kilo of body weight, and 12 
received 1 c.c. of 10 per cent paraldehyde per kilo, the actual amount of 10 per cent 
solution varying from 36 to 79 c.c. Of the 17 patients who received 0.7 c.c. of 
10 per cent paraldehyde per kilo of body weight, 8 experienced a period of com- 
plete amnesia, while the other 9 had fair to complete analgesia for a period of 



THE INTRAVENOUS, ADMINISTRATION OF PARALDEHYDE 

DURING LABOR 

Herman L. Gardner, M.D., and Earl C. Sage, M.D., Omaha, Neb. 

(From the Department of Obstetrics and Gynecology, University of Nebraslca 

College of Medicine) 

T he use of intravenous paraldehyde for obstetric analgesia and 
anesthesia has not, to our knowledge, been previously reported. 
With the purpose of determining the suitability of this method of ad- 
ministration this study Avas undertaken. We present our observations 
upon 100 patients who received intravenous paraldehyde during the 
course of labor. 

Since tlie introduction of paraldehyde as an obstetric analgesic by Rosentield and 
Davidoffi in 1932, the popularity of this drug has steadily increased. Its com- 
parative safety for both mother and child is becoming more widely recognized. 
Though paraldehyde is usually administered by the rectal or oral route, parenteral 
use has been advocated from time to time for various purposes. Johnson^ has 
administered paraldehyde parenterally for the control of pain and convulsive 
states. One of his patients received 60 c.c. of paraldehyde by intramuscular injec- 
tion over a period of twenty-four hours with no harmful effects. The disadvantage 
of the intramuscular route is that severe burning and local irritation immediately 
result, though Johnson observed no cases of muscle necrosis. Intravenous paralde- 
hyde was first used by Noel and Souttar* in 1912 as a hypnotic, analgesic, and 
anesthetic agent. Robinson^ recommended intravenous paraldehyde for the produc- 
tion of narcosis in the performance of pneumoencephalography. His maximum single 
dose was approximately 0.4 c.c. per kilogram of body weight. Basing his work on 
animal experimentation, Beauchemin and others® calculated the lethal dose for a 
150-pound man to be 40 to 60 c.c. if the paraldehyde was given intravenously. 
Caldwells used comparatively small doses of intravenous paraldehyde (1 to 3 c.c.) 
to control satisfactorily the convulsions of eclampsia. Paraldehyde is commonly 
stated to be the least toxic of the hypnotic drugs." 

PREPARATION AND ADMINISTRATION 

For intravenous use an aqueous solution of paraldehj’-de is much to be 
preferred to the undiluted drug, since the latter causes spasms of cough- 
ing. The assumption that this reaction may result from lung irritation 
produced by small emboli of undissolved paraldehyde, is suggested by 
the fact that paraldehyde is rather sloAvly soluble. At any rate Ave ImoAV 
that this reaction may be eliminated entirely by dissolving the paralde- 
hyde in Avater. Paraldehyde is soluble to the extent of one part paralde- 
hyde to nine parts of Avater at room temperature. One hundred cubic 
centimeters of the 10 per cent solution, made by adding 10 c.c. of 
paraldehyde to 90 c.c. of sterile distilled Avater, usually suffices. Fresh 
solutions Avere prepared shortly before the time of intravenous admin- 
istration, using paraldehyde of the same U.S.P. quality as is used for 
oral and rectal administration. Since comparatively large volumes 
of the aqueous solution are required, it is necessary to use a 50 c.c. 
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per cent paraldehyde solution per kilo of body weight, only three remembered 
getting the rectal dose. It was hoped that the intravenous paraldehyde would aid 
the patient in retaining the rectal dose, but we found that approximately 40 per 
cent of the patients expelled all or part of it. Of the 35 patients who retained all 
of the rectal medication, 31 experienced complete amnesia for the remaining course 
of labor, while the other 4 experienced partial amnesia and marked analgesia. The 
average duration of labor for these 58 patients, most of whom were primiparas, 
after the intravenous paraldehyde injection, was four hours and fifty-three min- 
utes. We found that by the use of this combination of intravenous and rectal 
paraldehyde, amnesia and analgesia may be produced from the moment the intra- 
venous paraldehyde is injected. 

The third group of 14 patients were given intravenous paraldehyde at the time 
of delivery as a general anesthetic (Table I). Patient 1, a para i, had a funnel 

Table I. Pertinent Data op 14 Patients Eeceiving Intravenous Paraldehyde 

During Delivery 


PATIENT 

DOSE c.c. OF 
10% AQUEOUS 
PARALDEHYDE 

DOSAGE 

C.C./KILO 

DURATION OF ANES- 
THESIA 

BEFORE DELIVERY 

MINUTES 

AMNESIA 

.ANALGESIA 

1 

125 

0.260 

30 

Complete 

Complete 

2 

71 

0.100 

20 

Complete 

Complete 

3 

80 

0.114 

15 

Complete 

Complete 

4 

84 

0.100 

20 

Complete 

Complete 

5 

100 

0.133 

20 

Complete 

Complete 

6 

50 

0.070 

5 

Complete 

Complete 

7 

150 

0.200 

20 minutes and dur- 
ing repair of 
episiotomy 

Complete 

Complete 

8 

90 

0.136 

25 

Complete 
for pain 

Complete 

9 

100 

0.142 

15 

Complete 

Complete 

10 

94 

0.140 

15 

Partial 

Marked 

11 

46 

0.070 

12 

Partial 

Marked 

12 

100 

0.146 

20 

None 

Marked 

13 

58 

0.070 

8 

None 

Marked 

14 

50 

0.070 

15 

None 

Marked 


pelvis and was delivered by low forceps. Patient 2 had a temperature of 103.2° P. 
at the time of delivery, and eight hours before delivery the fetus had died in utero. 
Patient 6, was a severe pre-eclamptic who delivered a macerated fetus; in addition 
to her intravenous paraldehyde she had received 14 c.c. of paraldehyde per rectum 
eight hours before delivery. Patient 7, a primipara, had received 7.1 c.c. of the 
intravenous paraldehyde and 30 c.c. of paraldehyde per rectum six hours before 
delivery. At the time of delivery this patient received an additional intravenous 
injection of 15 c.c. of the 10 per cent aqueous paraldehyde solution while forceps 
were being applied and the episiotomy repaired. This patient was never sufSciently 
controlled to repair the episiotomy satisfactorily, although she showed signs of deep 
anesthesia, as evidenced by tongue swallowing and loss of pharyngeal and comeal 
reflexes. Patient 8, a primipara, was delivered by low forceps and episiotomy, the 
episiotomy site being injected with novocaine. Patients 3, 4, 5, 9, 10, 11, 12, 13, and 
14 were all normal multiparas who delivered spontaneously. Of the entire group 
of 14 patients, 9 experienced complete amnesia for pain, while 7 had amnesia for a 
events. All patients agreed that the pain was lessened. 

Beactions . — ^In this group of 100 patients we failed to observe any untoward re 
actions to the intravenous paraldehyde. In 44 per cent of the patients more or « 
arm pain was produced during the time of injection. The pain characteristica ) 
follows the course of the veins. Some patients felt pain as high as the subc avian 
veins. This arm pain may be practically eliminated by elevating the arm during le 
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from thirty to sixt 3 ' minutes. Of the 12 patients who received 1 c.c. of 10 per 
cent paraldehyde per kilo, 10 experienced a period of complete amnesia for twenty 
to ninety minutes, while the other 2 patients had good analgesia. The majority 
of these 29 patients were multiparas in whom delivery was imminent, and it is 
likely that it is under these circumstances that intravenous paraldehj’de will find 
its greatest field of usefulness. The screaming multipara who is reaching the end 
of her toil can be rapidty and effectively calmed with intravenous paraldehj’de. 



0 10 20 30 40 50 60 70 60 90 100 IIO 120 


MINUTES 

Fig. 1.- — Blood paraldehyde concentrations following intravenous administration of 
1 C.C. of 10 per cent solution per kilogram body weight. Figures at top of each curve 
represent the dose administered in cubic centimeters of 10 per cent aqueous solution. 

The second and largest group consisted of 58 patients who received intravenous 
paraldehyde in conjunction with rectal paraldehj'de in olive oil. Of these, 25 
received 0.7 c.c. of 10 per cent aqueous solution per kilo of body weight and 33 
received 1 c.c. of 10 per cent solution per kilo, the actual dose varjdng from 40 to 82 
c.c. The rectal dose was 0.4 c.c. of undiluted paraldehyde per kilo, the actual 
amount varjdng from 20 to 36 c.c. The interval elapsing between the intravenous 
and rectal dose varied from three to thirty minutes, all but 4 patients receiving 
the rectal paraldelij^de within twenty minutes after the intravenous paraldehj'de. 
Of these 58 patients, 14 remembered the administration of the rectal paraldehj-de, 
and most of these 14 patients had received tlie smaller intravenous dose of 0.7 c.c. 
of 10 per cent solution per kilo administered more than ten minutes before the rectal 
dose was given. In the group of 33 patients who received intravenouslj- 1 c.c. of 10 
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received 1 c.c. of 10 per cent paraldehyde per kilo, only 3 remembered 
receiving the rectal drug. 

4. Intravenous paraldehyde was used as an anesthetic for delivery 
in 14 patients. The minimum dose was 0.7 c.c. of 10 per cent paralde- 
hyde and the maximum dose was 2.6 c.c. of 10 per cent paraldehyde 
per kilo. Only the larger doses of 1 to 2 c.c. of 10 per cent paraldehyde 
per kilo may be expected to produce complete analgesia and amnesia 
during the second stage of labor. 

5. In no instance was a serious reaction encountered. Arm pain was 
experienced by 44 per cent of the patients during the course of injection. 
A mild coughing seizure occurred in 2 per cent and hiccoughs in 6 per 
cent. 

6. Eespiration and blood pressure are not essentially altered with the 
usual dose of 1 c.c. of 10 per cent paraldehyde per kilo, but with much 
larger doses, labored respiration may be encountered. The pulse rate 
was accelerated in 54 per cent, it not being uncommon to see an im- 
mediate increase of 20 to 30 beats per minute. 

7. There is no evidence that intravenous paraldehyde produces any 
effect upon the infant. 

8. The highest maximum concentration of blood paraldehyde as seen 
in 5 patients who received 1 c.c. of 10 per cent solution per kilo was 22 
mg. per 100 c.c. 

9. The beginning effect of intravenous paraldehyde is noted in ten to 
twenty seconds after the injection is started. 

CONCLUSIONS 

Paraldehyde, in 10 per cent solution, dosage as outlined above, may 
be safely employed intravenously during labor without deleterious effect 
upon infant or mother. 

Whereas, we do not recommend routine intravenous administration of 
paraldehyde during labor, we do feel that this method has a definite 
field of usefulness, under circumstances in which rapidly effective 
analgesia, of brief duration, is indicated. 

The blood analyses in this study were done in the Maternal and Child Health 
Laboratories under the direction of Dr. V. M. Wilder. 
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course of injection. Six per cent of the patients developed a mild hiccough which 
lasted only a few minutes. Vomiting occurred in 3 per cent of the patients within 
a few minutes after intravenous paraldehyde. As all of these patients were in 
active labor, the vomiting could not be definitelj’ attributed to the paraldehyde. 
Mild coughing seizures, probably due to incomplete solution of the paraldehyde in 
water, occurred immediately in two of the patients. 

Pulse. — The pulse was counted immediately before and after the intravenous 
injection of paraldehyde. Fiftj'-four per cent showed a rise in pulse rate of from 
2 to 40 beats per minute. It is not uncommon to see the pulse rate jump 20 to 30 
beats during the course of injection. Twentj'-five per cent of the patients had a slow- 
ing of the pulse rate. The change in this direction is less marked, the fall usually not 
amounting to more than 10 beats per minute. Twenty-one per cent showed no 
change in pulse rate. 

Blood Pressure. — Neither systolic nor diastolic pressures showed any alteration 
of consequence. Forty-eight per cent showed a rise, 32 per cent a fall, and 20 per 
cent showed no change. 

Bespirations . — ^V’^ith the usual dose of 1 e.c. of 10 per cent paraldehyde per 
kilo there is usually little or no change in the respiratory rate, but when much 
larger doses are administered a definite stimulative effect is seen. The rate mSiy 
be accelerated to 30 or 40 per minute, and the depth increased as was observed in 
several patients who received relatively large doses. For example, one patient was 
given 15 c.c. of intravenous paraldeli 3 'de at the time of deliverj’- after having had 
rectal paraldehyde previously. We interpreted this labored respiration as an in- 
dication of overdosage. 

Patient’s Conduct . — As with all forms of narcosis, the actions of the patient are 
unpredictable. Sleep between pains was invariablj' produced with the 1 c.c. of 10 
per cent paraldehyde per kilo dose. 

Effect Upon Fetus. — The rate of the fetal heart showed no significant change. 
Some degree of apnea was noted in 6 infants, but never to a dangerous degree. 
Two of these infants were showing signs of distress before delivery as indicated 
by the passage of meconium. The uneorrected fetal mortality was 4 per cent. 
Two macerated infants were born of toxemic mothers. One infant died eight hours 
before the administration of intravenous paraldehj’de. The fourth infant was ten 
weeks premature and died in forty-eight hours from intracranial hemorrhage. Ob- 
viously the intravenous paraldehyde was in no waj' a causative factor in these fetal 
deaths. 

Contraindications. — During this study no patients were encountered in whom it was 
thought that intravenous paraldehyde was contraindicated. Nine of the patients 
were considered pre-eclamptic, 1 had chronic nephritis, 2 had rheumatic heart 
disease, 1 had epilepsy, and 1 had a temperature of 103.2° F. from an unknown 
cause. 

SUMMARY 

1. One linndred patients were given intravenous paraldehyde during 
the course of labor. The dosage varied from 0.7 to 1 e.c. of 10 per cent 
solution per kilo of body weight, the actual amounts varying from 36 
to 150 e.c. of 10 per cent paraldehyde for a single injection. 

2. Twelve patients received 1 c.c. of 10 per cent paraldehyde per 
Idlo during the course of active labor, and 10 of these experienced a 
period of complete amnesia of usually less than one hour. Seventeen 
patients received 0.7 c.c. of 10 per cent paraldehyde per kilo during the 
course of active labor, and, of these, 8 experienced a period of com- 
plete amnesia. 

3. Fifty-eight patients received intravenous paraldehyde from three 
to thirty minutes before a rectal dose of paraldehyde. Of the 43 who 
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tion by manipulative means. On the other hand, the fact that a func- 
tional disturbance of the cervix, such as cervical spasm, may be a cause 
of dystocia, has been recognized by many workers^'^ and recently com- 
mented upon by de Oliveria Sarmento.® 

In a search for a preparation which would minimize the risk of child- 
birth by shortening labor, without introducing any new elements of 
danger, the nonnareotic antispasmodic, syntropan"^ was selected for trial. 
This is the phosphate salt of the tropic acid ester of 3-diethyl-amino-2, 
2-dimethyl propanol. The drug has been demonstrated to have a definite 
antispasmodic action on spastic smooth muscle, due jointly to inhibition 
of the parasympathetic innervation and to direct relaxing action on 
the muscle cell.®'^^ The antispasmodic action is similar to that of 
atropine, but is not attended by the latter’s undesirable by-effieets.^^’ 

Although the exact mechanism of the effect of syntropan on labor must 
await further physiologic and pharmacologic experiment, its relaxing 
effect on the uterine cervix would seem to be the rationale for its efficacy 
in hastening cervical dilatation, thus shortening the duration of labor. 
Syntropan has been used in obstetrics by several investigators.®"'^’ 

The principle of antispasmodic treatment would seem to be removal of 
resistance offered by the spastic cervix, at the same time preventing 
increase in rhjdhmic contraction and tension in the uterus as a whole 
which would normally be engendered by cervical resistance. Ivy and 
Rudolph^® have pointed out that the uterus during labor is subdivided 
anatomically and physiologically into upper and lower segments be- 
tween -which a distinct functional difference may be observed. Spasm of 
the lower uterine segment (including the cervix), sometimes referred 
to as a hjTierkinetic cervix, may result from nervous influences such as 
fear and anxiety. The familiar “constriction ring dystocia” may also 
occur, and is a condition which logically could be expected to respond 
to an antispasmodic drug. 

METHOD 

Our procedure consisted of tlie oral administration of two tablets of sjuitropan, 50 
mg. eacli, to an experimental group of 34 patients wlien cervical dilatation of several 
centimeters was first noted. No other medication of any kind was given. This senes 
of patients included both primiparas and multiparas. The progress of labor was 
closely observed in the experimental group and in a comparable number of un- 
treated cases constituting the control group. Patients in both groups were taken at 
random and not selected according to their obstetric histories. The results, i.e., 
effect upon duration of labor, are given in tabular form (Tables I and II). There 
was a dramatic reduction of labor-time in the syntropan-treated cases. 


Table I. Patients Treated With Syntropan 


1 



1 ATORAGE dura- 


average 


NUMBER 


TION OP 


WEIGHT OF 


OP 

FIRST STAGE 

I LABOR 

TOTAL 

INFANT AT 


PATIENTS 


SECOND 

THIRD 


birth in 




stage 

STAGE 


POUNDS 

Primiparas 


5 hr. 20 min. 

23 min. 

10 min. 

5 hr. 53 min. 

73 

Multiparas 


5 hr. 20 min. 

j25 min. 

11 min. 

5 hr. 56 min. 




Supplied by Hoffmann-La Roche, Inc., Nutley, New Jersey. 










THE SH0ETBNINC4 OF LABOR WITH SYNTROPAN’^ 

John E. Stoll, M.D., P.A.C.S., Chicago, III. 

T he duration of labor,^ usually conceded to be about eighteen hours 
in the primipara and aliout twelve hours in the multipara, has ever 
been an important consideration in obstetrics, in that many of the diffi- 
culties arising during and after delivery have their origin directly or 
indirectly in long labor. A material and harmless shortening of the 
parturition process, partieularlj^ the first stage, seemingly should re- 
sult in the elimination of certain frequently encountered obstetric 
complications. Some of the complications which might be obviated 
include : uterine inertia ; infection ; deleterious effect on mother, iiarticu- 
larly in the presence of cardiac disease, renal damage, or puhnonary 
tuberculosis,- and finally a deleterious effect on the child. 

These are but a few of the many dangers associated with prolonged 
labor. If we consider as well that the patient would be spared much 
of the pain and other incidental discomforts, all the advantages of 
harmlessly shortening the parturition process become obvious. 

It is not surprising that numerous obstetricians have interested them- 
selves in the problem of shortening the duration of labor and that 
various methods of doing so have been advocated. Certain of these 
may be mentioned, only to be condemned.^’ ® 

The undesirability of long-continued administration of the usual 
obstetric analgesics is Avell recognized. One of the pitfalls from over- 
enthusiasm in this direction, and one which certainly should be avoided, 
is depression or abolition of the so-called protective reflexes, as for ex- 
ample the iiharyngeal reflex. Interference Avith this particular mech- 
anism, alone, may have graA^e conseqfienees. 

An inquiry into the etiology of pi'olonged labor or dystocia Avill serve 
very Avell in introducing the treatment Avhich is the subject of this re- 
port. The causes of dystocia are many, and are commonly classified 
as fetal and maternal. Further remarks on the former type, i.e., that 
Avhich is due to the shape, size, and position of the fetus is not germane 
to this discussion. Neither are Ave directly concerned Avith pehue 
dystocia or AAuth difficult labor brought about by a disproportion be- 
tAveen the size of the baby and the dimensions of the birth canal. As 
common, if not more so than the varieties already mentioned, is the con- 
dition laioAAm as cervical dystocia, Avhicii may be a manifestation of any 
one of several types of abnormal mechanisms, or a combination of 
abnormal mechanism plus other factors. There is, for instance, that 
common abnormality Avhere incarceration of the anterior lip of the 
cervix delays or prevents descent of the presenting part. Such a con- 
dition from the A'ery nature of the mechanics involved, requires corree- 

*Rcad at a meeting of the Cliicago Gynecological Society, March 21, 1941. 
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in 3 cases, “cyanotic” in 1 case, and “stillborn” in 1 case. The average 
birth weight of the infants in this series was seven and one-fourth 
pounds, well within the normal range, hence weight of the infant can 
be eliminated as a factor which might otherwise have- abnormally in- 
fluenced duration of labor in the series as a whole. 

SUMMARY 

1. The rationale of the use of syntropan in labor is discussed. 

2. The effect of the drug on labor-time in a series of 34 cases is 
demonstrated by comparison with the labor-time in a series of 26 un- 
t]‘eated cases. 

3. The effect of syntropan on tlie duration of labor in an additional 
group of 102 patients is also recorded. 

4. The findin.gs indicate that syntropan materially shortens labor. 
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DISCUSSION 

DR. DAVID S. HILLIS. — Various efforts to shorten labor have often been the 
source of injury to mothers and babies. As a rule the effort is made to rhorten 
labor more for convenience than for an}' justifiable reason. On this account a dis- 
cussion of this question is undertaken with some liesitation. 

Some montlis ago, our attention was called to the work that Dr. Stoll has just re- 
ported, and we undertook to study the effect of syntropan on the duration of labor 
in Cook County Hospital. A report of the results of this study on 600 cases will be 
made in due time. It may be said now that no serious objections were found to 
this method. The average length of labor with syntropan was shorter than without 
syntropan. The number of prolonged labors among the R}'ntropan cases was greater 
than among the controls. In short, our experiences correspond quite closely with 
that which Dr. Stoll reported this evening. 

DR. H. C. HESSELTINE. — It would be a real contribution if we could do some- 
thing that would dependably shorten labor and yet do so with safety for both the 
mother and the baby. iMany promising methods have come and finally disappear, 
either by formal retraction in the literature or through general discard, because the} 
either did not work out or the earlier observations have not been sufficiently well 
controlled. 

Some time ago Adair and Dieckmann, while making a special metabolic study on 
gravid patients, found that the duration of labor in primiparas was fifteen houns, 
while their control cases had a labor of thirteen hours. This difference is within 
the experimental range. The multiparas likewise in both the treated and contro 
series had appreciably shorter labor than the textbook averages. Thus, it is eiident 
that the length of labor may need to be re-established for each individual study be 
cause of possible special local factors, such as type of patient, obstetric proeeduies, 
technique, etc. 
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Table II. Control Patients 



j 

NUMBER 

OF 

1 

FIRST stage 

AVERAGE DURA- 
TION OP 

LABOR 

i 

! TOTAL 

AVERAGE 

1 AVEIGHT OF 
INFANT AT 


PATIENTS 


SECOND 

STAGE 

THIRD 

STAGE 

1 

BIRTH IN 

POUNDS 

Primlparas 

9 

19 lir. 10 min. 

3 hr. 

35 min. 

12 min. 

1 

22 hr. 57 min. 

7 

Multiparas 

! 

17 

15 hr. 

2 hr. 

50 min.! 

11 min. 

18 hr. 1 min. 

8i 


With the warrant}' of the encouraging results obtained in this small but con- 
vincing series of cases, the use of sj'utropan in the same manner was observed in a 
very much larger series of cases. The results in this larger series are recorded in 
Table III. The same dramatic reduction in labor-time was obtained, the first stage 
of labor averaging six hours and twenty-one minutes in 60 multiparous patients and 
nine hours and nine minutes in 42 primiparous patients. 

Table III. Patients Treated With Syntropan 



NUMBER 

OP 

PATIENTS 

FIRST STAGE 

AVERAG 

TlOt 

LA] 

SECOND 

STAGE 

E DURA- 

I OF 

80R 

THIRD 

STAGE 

TOTAL 

AI'ERAGE 

AVEIGHT OP 

INFANT at 

BIRTH IN 

POUNDS 

Primiparas 

42 

9 hr. 9 min. 



10 hr. 18 min. j 

71 

Multiparas 

60 

6 hr. 21 min. 



6 hr. 45 min. | 

7s- 


COMMENT 

Upon comparing the labor-times of the control patients Avith those of 
treated patients, it can be seen that labor in the treated cases Atms, on 
an average, about one-half as long as in the control cases. Even in 
three cases in which version and extraction Avere done, the first stage of 
labor Avas definitely decreased in time. 

In none of the treated cases AA'as the duration of tlie second stage of 
labor longer than in the average normal; to the contrary, it Avas de- 
cidedly shorter. Thus it appear that the antispasmodic, syntropan, 
unlike sedatives, does not decrease voluntary or involuntary expulsive 
efforts. Averages for duration of the third stage are admittedly not 
important and are included only for the sake of completeness. 

Cesarean section Avas performed in four of the total series of cases be- 
cause of dystocia. While the findings in such abnormal cases markedly 
elevate the aA'erages in the statistics for the entire series of cases, they 
haA'e been included because each and ev'ery maternity case seen by us, 
AA’^hile the investigation Avas in progress, received sjuitropan. In these 
eases the cervix dilated satisfactorily under the infiuence of syntropan, 
but the bony pelvis either did not permit delivery' or a malposition ex- 
isted. hence version, cesarean section, or forceps Avere employed. 

The use of sy'iitropan in labor apparently has no deleterious effect 
upon the infant. In the series of 102 cases (Table III), the condition 
of the infant immediately after deliA'ery AA’as “good” in 97 cases, “fair” 
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knowledge of the factors influencing sterility will expand in the future 
as rapidly as it has in the past few years. 

In the present study it is proposed to report on some of the etiologie 
factors found in a group of 483 patients who sought admittance to the 
Gynecological Clinic of Bellevue Hospital, solely because of their in- 
ability to have a child or an additional child. 

When the clinic was assured that the patient desired a baby and not 
simply an improvement in her own health, which some fancied a preg- 
nancy would bring, a detailed history was taken upon a special blank 
designed to record pertinent factors in the past life of both husband 
and wife. The woman was warned that the investigations might take 
months and that treatment might require even a longer period of time. 
The patient was informed that she must be prepared to come to the 
clinic at weekly intervals or as often as advised. 

A complete and adequate pelvic examination, including measurement 
of the uterus, was then performed and recorded. The woman was 
instructed to return with a specimen of her husband’s semen the fol- 
lowing week. 

A complete routine study was then initiated on those women whose 
mates seemed to offer reasonable hope of fertilization. This study in- 
cluded a medical history, a complete physical examination in selected 
eases, a Eubin test with hysterosalpingography in doubtful cases, basal 
metabolism test, Wassermann test and an urinalysis. Cases of obvious 
endocrine dysfunction were referred to our Endocrine Clinic for study. 
Endometrial biopsy, cervical .smear for gonococcus, complete blood 
counts, blood chemistry, reference to the medical clinic for systemic 
investigation were ordered as indicated. The weight, the date and 
duration of her last menstrual period were recorded upon each clinic 
visit. Many of the patients failed to return for complete investigation 
and our follow-up upon these cases was necessarily sketchy due to the 
floating character of the clinic population and our lack of a special 
worker to trace them. Therefore, some of our records are incomplete both 
diagnostically and with respect to end results. Despite these drawbacks, 
however, we feel justifled in reporting the incidence of etiologie factors 
so far as found. 

Our patients were all married women of the lower economic and 
social strata. Their ages varied between 17 and 44 years. There were 
26 under the age of 20 and 6 patients were over 40 years of age. Over 
half (276) were between the ages of 20 and 29. Two patients who had 
been married only two months, and in whom conception had not oc- 
curred, had become impatient and sought aid. These patients Avere 
examined and instructed to return later if conception failed to occur. 
Seven had been married flfteen years or more without a pregnancy. 
The longest duration of marriage Avas tAventy-four years although this 
couple had had tAvo children and tAvo spontaneous abortions, the latest 
liaAdng taken place flAm and one-half years before admittance. Nearly 
half (239) Avere admitted to the Clinic following one to four years or 
married life. Eighty-three per cent (401) Avere admitted during the 
first nine years of marriage. There Avere 34 couples aaAio had been 
married more than ten years Avith sterile unions and aaAio still hoped 
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Ur. Morton, our associate, is investigating syntropan for its effect upon uterine 
motility. The question may be raised : if syntropan relaxes the cervix, -what happens 
to the uterus? Tliere is a report in the literature that this preparation may arrest 
threatened abortion. If such is the case, what would cause the drug to act at one 
time in pregnancy upon the corpus uteri and another time upon the cervix uteri? 
Surely there is need for adequate pharmacologic and physiologic study before free 
and indiscriminate clinical use is justified. 

If labor is shortened, it maj’ result either from increasing uterine contractions or 
by lessening resistance to dilatation and expulsion. It may take a very large series 
to establish statistically that the labor is shortened, and a larger number still to show 
that a shortened labor is possible without increased risk to either the mother or 
baby. 


SOME ETIOLOGIC FACTORS IN STERILITY'^^ 

A Study of 483 Patients Admitted to the Sterility Clinic, 
Bellevue Hospital 

Virginia Clay Hamilton, M.D., Bath, Maine 
(From the Department of Obstetrics and Gynecology, Neiv Torfc University College 
of Medicine and the Obstetrical and Gynecological Service of the Third 
[Netv York University] Surgical Division, Bellevue Hospital) 

I T IS not our intention in the present study to review the literature 
nor outline the therapy of sterility. There have been greater ad- 
vances in the diagnosis and treatment of sterility since 1920 than in 
the previous centuries. Because of this fact those ivith involuntary 
sterility have taken heart. Childless couples now seek medical counsel 
with far more justifiable optimism than ever before. In the past, man- 
ual examination with surgical correction of existent anatomic abnor- 
malities, if found, were the sole pi'ocedures the physician had to offer. 
The results of this operative era were notoriously poor. Prior to 1920, 
the wife was considered the principal cause of sterile unions except 
wherein the husband ivas grossly and obviously incapable of perform- 
ing the sex act. It remained for a widely dispersed group of pioneer 
workers, Huhner, Rubin, Ogino, Knaus, Hartman and many others, to 
alter our concept of sterility. Indeed, the whole field of normal human 
reproduction has been profoundly changed and clarified by the work 
of these men. There is room for additional clarification. For example, 
we have as yet no laboratory method of proving the fertility of a given 
semen specimen. Although we believe that for all practical purposes, 
we can recognize a really fertile specimen, an occasional exception is 
reported. However, an absence of spermatozoa or the finding of very 
few or only dead sperm in propeidy collected and transported speci- 
mens on repeated occasions is presumptive evidence of male infertility. 
It is now universally recognized that no sterile woman should be sub- 
jected to serious operation until her husband’s semen is known at least 
to contain living siiermatozoa. Even this commonsense dictum has 
been in force for an incredibly short time. It is to be hoped that our 

•Aided by a grant from the National Committee on Maternal Health, Inc. 
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The frequency of coitus among 402 couples (83 per cent) was from 
one to four times a week. Among 46 couples who reported sexual 
intercourse more than four times a week, only 7 males had motile 
sperm. Of the 21 couples whose reported coital frequency was less 
than once a Aveek only 6 had motile sperm. 

The greatest frequency of coitus was 4 or 5 times daily, reported 
by a female dwarf (height 4 feet, 6 inches, Aveight 150 pounds). This 
AAmman had been married to her present husband four years and to a 
previous husband fiAm years. Her tubes were patent. The uterus Avas 
fibrotic and retroAmrted. The loAvest coital frequency reported Avas 
once in cAmry tAvo or three months. This Avoman had also been married 
preAuously. The reproductive organs Avere hypoplastic and she had 
twice concehmd and aborted spontaneously. Her present husband’s 
semen was found to contain acthmly motile sperm. Following treat- 
ment and coital instruction she conceived and gaAm birth to a normal 
child. 

One hundred and fifty-five women attempted to CAmluate their sexual 
desire; 108 (69 per cent) considered themselves normal in that respect, 
41 (27 per cent) claimed to be frigid, and 6 (4 per cent) thought their 
libido greater than average. 

Seventy-eight per cent of these Avives stated that no measures had 
ever been employed to prevent conception since their marriage. TAventy 
per cent said they had practiced contraception (douche, condom, or 
AvithdraAval) early in their married lives but had discontinued it Avhen 
they desired a child. Two Avomen had relied upon a “gold ring” 
pessary inserted in the uterus. They reported 5 and 2 spontaneous 
abortions, respectively. 

On admittance to the clinic, 25 per cent of the patients Avere found 
to be overweight, 24 per cent undeinveight, and 51 per cent Avithin 
normal limits for their ages and heights. There Avas no significant dif- 
ference betAveen primary and secondary sterility groups in this respect. 

The principal pathologic conditions discovered at the time of the 
preliminary pelAue examination are listed according to frequency of 
occurrence in Table H. 


Table II. Associated Pelvic Pathology in 483 Cases op Sterility 


1 

TOTAL 

% 

PRIMARY 

STERILITY 


SEC- 

ONDARY 

STERILITA' 

% 

No pathology 

32 

7.0 

11 


21 

10.5 

Adnexal pathology 

280 

58.0 

167 


113 

57.0 

Endocervicitis 

230 

48.0 

139 


91 

46.0 

Erosion 

149 

30.0 

76 


73 

37.0 

Retroversion 

148 

30.0 

91 


57 

28.0 

Infantilism 

126 

26.0 

95 


31 

15.0 

Fibroid uterus 

52 

11.0 

34 


18 

9.0 

Stenosis of cerA’ix 

16 

3.0 

11 


5 

2.0 

Bicornnate uterus 

3 

0.6 

3 




, 

Cervical polyp 

3 

0.6 

2 


1 

0.5 


It is rather surprising to reAueAv the relatiAm incidence of the yarioiis 
types of pathology and to note hoAv, Avith tAvo notable exceptions, it 
Amries little Avith the historj^ of preAUOus conceptions. CerAUCal erosion 
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to have children. Primary sterility was diagnosed in 284 cases. One 
hundred and ninety-nine patients Avith secondary sterility gave a col- 
lective history of 384 pregnancies, 225 of Avhich had terminated in 
abortions and 159 in viable births. Among the 199 cases of secondary 
sterility, 42 (21 per cent) had been previously married, Avhile among 
the 284 patients who had never conceived only 15 (5 per cent) Avere 
noAv married for the second time. Of the 199 patients AAdio had pre- 
Auously been pregnant, 135 (68 per cent) had experienced one or more 
abortions. Of this group, 13 could be termed habitual aborters, haAung 
had from 3 to 8 spontaneous abortions each. 

In 43 cases (22 per cent), stezdlity Avas preceded by 1 to 4 induced 
abortions. Pour patients each gave a history of one ectopic pregnancy. 
One of the latter conceived Avhile under treatment, but nidation Avas 
again extrauterine and a laparotomy had to be performed. 

Those contributing etiologie factors reported in the medical histories, 
Avhich Avere thought possibly pertinent to the present sterility Avere 
listed in Table I. 

Table I. Contributing Etiologic Factors to Sterility 
(Reported in History) 



TOTAL 

% 

PRIMARY 

STERILITY 

% 

SEC- 

ONDARY 

STERILITY 

% 

Appendectomy 

87 

18.0 

■in 

14.0 

38 

19,0 

Mumps 

51 

11.0 


11.0 

19 

10.0 

Laparotomy (other than 

47 

10.0 


7.0 

27 

14.0 

appendix) 







Dilatation and curettage 

26 

5.0 

8 

3.0 

18 

9.0 

Salpingitis 

22 

5.0 

13 

5.0 

9 

4.0 

Leucorrhea 

22 

5.0 

17 

1 6.0 

5 

2.5 

Sepsis (post-partum or 

15 

3.0 



15 

8.0 

postabortum) 







Gonorrhea 

14 

3.0 

9 


5 

2.0 

Syphilis 

8 

2.0 

4 


4 

2.0 

Thyroidectomy 

4 

1,0 

2 


2 

1.0 

Difficult labor 

2 

0.5 



2 

1.0 


There Avas little difference in the histories of the primary and sec- 
ondary sterility except in those conditions Avhich Avere directly depend- 
ent upon pregnancy and its termination. Laparotomy for appendicitis 
and other causes Avas found more frequently in the secondary sterility 
group AAdiile gonorrhea and its complications (salpingitis, hydrosalpinx, 
and leucorrhea) evidence a small but constant lead in the primary 
sterility group. 

^ Our information concerning the male partner in these sterile mar- 
riages Avas sparse. The Avives shoAved amazing ignorance of their hus- 
bands’ pasts, and Ave had no facilities for interAueAving the men them- 
seh^es. The semen examination was our sole basis of evaluating the 
male fertility. 

Some of those sterile males Avho appeared totally incompetent (azo- 
ospermia) Avere referred to urologists, chiefly Dr. Robert Hotchkiss, 
and some to Dr. Ira Kaplan for x-ray stimulation. Six husbands Avere 
knoAvn to have had gonorrhea, 1 syphilis, and 1 diabetes. 















482 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


never conceived tliere Avere exactly 50 per cent on the pins side and 
50 per cent on the minus side, while among those Avho had prcAdously 
reported pregnancies, 61 per cent were above the zero point and 39 
per cent were beloAv it. 

In 156 eases (32 per cent), sterility Avas considered absolute, due to 
the presence of azoospermia or closed tubes or both. This figure is in 
exact accord with that found by Meaker and Vose.^ 

The female partner Avas found to bear the responsible sterility factor 
in 253 (52 per cent) of our eases; the male alone in only 10 cases (2 per 
cent). Both partners Avere considered infertile in 206 (43 per cent) 
records. It is highly probable that the relative number of cases of 
divided responsibility Avould have been greatly increased if Ave could 
haAm examined the semen of all the male partners, since in nearly one- 
half of those Avherein the Avife Avas considered as infertile, the repro- 
ductive status of the husband was unknoAvn. In 3 per cent of the total 
group no explanation for the failure to conceive Avas found. Indeed 6 
indiAuduals of this small subseries of 14 became pregnant while under- 
going inAmstigation. 

In the entire series of 483 patients, 74 Avomen (15 per cent) conceived 
to our knoAvledge. As already pointed out our folloAv-up Avas inade- 
quate. Barely do the clinic patients Avho achieve successful treatment 
feel called upon to report spontaneously their success. Inasmuch as 
the majority of the knoAvn conceptions were traced only through 
chance folloAv-up, Ave feel justified in our belief that other conceptions 
probably occurred Avhich Avere not called to our attention. Nevertheless, 
the knoAvn cases of successfully treated sterility may be classified as fol- 
loAvs: pregnancy occurred in 43 Avomen (21 per cent) of those 209 
individuals in AA^hom the treatment of their sterility Avas considered to be 
potentially successful. This gi’oup included AVomen Avith knoAAm tubal 
patency but Avhose mates disclosed apparent semen defects (short of 
azoospermia). In the 274 Avomen in Avhom the prognosis for relief of 
their sterility Avas deemed to be poor, it Avas evinced that 21 individuals 
(11 per cent) subsequently Avere impregnated. 

In but one case of the group of 43, in Avhom the prognosis for cure of 
sterility Avas considered hopeless, Avas the outcome of treatment success- 
ful. Taa’^o major factors militated against hope of pregnancy in this case, 
a negative Rubin test and a husband Avho exhibited inactive sperm. ^ In 
this case the use of iodized oil, for an uterogram, folloAving a preAUOUS 
Rubin test, revealed a patent right oviduct. This patient subsequently 
delivered tAA'^o living children. 

Nine patients Avho presented nonpatent tubes upon their admittance 
but who Avere mated to males Avith actively motile sperm, eventually 
became pregnant ; AAdiile 21 cases exliibiting patent tubes but Avhose hus- 
bands gaA^e suggestions of infertility, conceived. The prognosis for 
satisfactory treatment of sterility was someAvhat better in the secondarj’" 
sterility group (19 per cent) than in those having primary sterility 
(13 per cent). This Avas anticipated, as a greater relative number of 
eases (62 per cent) having an unfavorable prognosis Avere in the lattei 
group than in the former. 
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occurred with greater frequency in those who had previously under- 
gone childbirth or abortion while hypoplastic genitals were more often 
seen in those who had never conceived; but, in the majority, the two 
groups showed strikingly little difference. The much greater incidence 
of all types of pelvic pathology in our series as compared to that in 
Kotz and Parker ’s’^ group of private patients may be possibly and 
partially explained by the variants of economic status and medical 
care in the two groups. The above investigators found an average of 
but 2.5 sterility factors per couple, while we report 3.3 sterility factors. 
Meaker and Vose,^ in a thorough studjq report 4.8 factors in sterile 
unions. When one considers the type of patient encountered at Belle- 
vue, we are certain that if we had been able to include detailed etio- 
logic studies of the husbands, the number of sterility factors per couple 
would have been much higher. 

Semen specimens were examined in 364 eases. In 54 (15 per cent) 
no spermatozoa were found (azoospermia). Dead sperm only (neero- 
spermia) appeared in 5 per cent of the cases. In an additional 29 per 
cent of this group the semen showed some type of abnormality which 
was serious enough to warrant the classification of "infertile,” 85 (23 
per cent) specimens were considered to be "borderline” to "fair,” 
while only 102 (28 per cent) samples appeared microscopically ade- 
quate so as to be pronounced definitely "fertile.” 

In many eases the patient left the clinic before the existing contra- 
indications to a safe Rubin test could be eliminated. In some the 
pathology was too extensive ever to warrant insufflation. 

The Rubin test was performed, however, one or more times in 2T5 
eases. At the initial test, 158 (57 per cent) patients were found to 
have bilaterally patent tubes, 109 (39 per cent) patients with bilater- 
ally nonpatent tubes, while in 8 (4 per cent) patients the tubes were 
reported as partially obstructed. Uterograms were made in 83 of the 
275 cases. In 75 (93 per cent) cases the roentgenograms confirmed the 
Rubin test; in 8 (7 per cent) patients it was contradictory. In 4 of 
the latter group the Rubin test was subsequently proved correct (con- 
ception occurred). 

Following repeated insufflation, 37 (34 per cent) of the 109 patients 
in whom the first test showed negative results, were found to have 
patent tubes and, of this group of 37 patients, 6 women (16 per cent) 
subsequently became pregnant. 

The basal metabolism test, although considered highly desirable as 
a routine, was, due to limitations of facilities, actually performed in 
onlj^ 133 patients. Eighteen patients (16 per cent) Avere found to have 
basal metabolic rates below minus 10, Avhile 23 patients (20 per cent) 
were found to have basal rates above plus 10. The basal metabolism 
rates of the primary and secondary steillity groups differed in that the 
latter presented a greater incidence of readings above plus 10 (31 per 
cent to but 13 per cent below minus 10). In primary sterility the inci- 
dence of elevated and subnormal basal readings differed much less, 
being 13 and 17 per cent. respectiA’ely. The difference in the two 
groups is more strikingly brought out by comparing the proportion of 
eases falling above and below the 0 point ; among the patients who had 



NECROSIS OR THROMBOSIS IN THE ABNORMALLY 
BLEEDING ENDOMETRIUM? 


H. E. Ehrlich, M.D., New York, N. Y. 

(From the Department of Laboratories, Beth Israel Hospital) 

L ocalized areas of necrosis have not infrequently been described 
* in hyperplastic endometriums. Although several textbooks of 
gynecologic pathology®^'’ refer to a necrotic process in the descrip- 
tions of abnormal endometriums, it is omitted in other well-known 
monographs.®’ " 

In 1900 Cullens demonstrated localized areas of necrosis in the hyperplastic 
endometrium. Fifteen years later, B. Schroeder,i2 in his classical paper on men- 
struation, emphasized the frequency of these patches in such endometriums and as- 
cribed to the necrotic changes an important role in the vascular mechanism of ab- 
normal bleeding. Subsequent investigators^, s, ea, eb, 14, ig concurred with Schroeder 
on the frequency and probable significance of this observation. These lesions were 
found less frequently by Novak,iia, wJio minimized their importance as a source of 
profuse bleeding, and regarded them as a result and not a cause of hemorrhage, 
Eobert Meyerio has been impressed with the frequent association of endometrial 
necrosis, stromal hemorrhage, and thrombosis of capillaries in cases of endometrial 
hyperplasia, but apparently reached no conclusion with regard to the necrosis. 

In a series of cases of functional uterine bleeding, Fluhmannca reported necrotic 
changes in 39 per cent of cases where the specimen was obtained while the patient 
was actually bleeding, and only in 0.05 per cent of nonbleeding cases. In a series 
of cases of endometrial hyperplasia, sb he encountered necrosis in 43 per cent of 
actively bleeding patients and only in 2 per cent of quiescent patients. 


MATERIAL FOR STUDY 


All uteri and curettings received in the laboratorj'- of the Beth Israel 
Hospital during 1940 and the first three months of 1941 were examined 
histologically (hematoxylin-eosin). Cases of pregnancy, malignant 
tumors, and infections were excluded from the study. There were 243 
uteri and 136 curettings in this series. 

From two uteri, representative blocks of tissue were cut in serial 
section and stained with hematoxylin-eosin and the Bielschowsky silver 
stain. 

1. HISTOLOGIC PICTURE OP ENDOMETRIAL “ NECROSIS” 


The ‘ ‘ necrotic ’ ’ patches are distributed irregularly in the upper layers and on 
the surface of the endometrium (Figs. 1 and 2), except when they occur in adeno- 
myotic structures. They appear as variously-sized and irregularly-shaped patches 
and stain a light pink to pinkish gray with hematoxylin-eosin. When such foci 
appear above a mucosal surface, whose continuity has been destroyed in the process 
of shedding, they are partly or completely encircled bj’ a collar of stromal ce s. 
Embedded within these homogeneous, hyaline-like plaques are leucocj’tes, free nuc ei, 
and occasionally a few red blood cells (Figs. 2 and 3). 

The endometrium, which harbors these changes, is striking, particularlj the 
vascular components. Capillaries appear numerous, dilated, filled with red b 00 
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Age of the women as an etiologic factor bore little significance in this 
series of sterility cases. Fifteen per cent of those patients under the age 
of 30 years and 12 per cent of those beyond that age ultimately con- 
ceived. Duration of marriage appeared to be a more significant factor : 
18 per cent of women married less than five years became pregnant, 
while only 12 per cent of those married a longer time were rewarded by 
conceptions. 

In the T4 patients who conceived, a total of 83 pregnancies occurred. 
Of these pregnancies, 19, more than one-fourth, terminated in spon- 
taneous abortion, while a single gestation, being extrauterine, required 
salpingectomy. 

Since the termination of this study an attempt has been made to follow 
our sterility patients through the early months of gestation. Corpus 
luteum hormone and vitamin E Avere administered to those Avho seemed 
inclined to abort. The data of this experience are not yet ready for 
publication. 

SUMMARY 

The records of 483 consecutive cases admitted to the Sterility Clinic 
of BelleAuie Hospital have been analyzed for factoi’s ivhich ivere thought 
to have a probable bearing upon reproductive inadequacy. 

An average of 3.3 “sterility factors” for each couple was found. This 
figure Avould undoubtedly have been higher if more extensive study of 
the male partners of our patients had been made. 

The absolute and relative frequencies of the various factors found 
upon admittance are noted and discussed. The factors which seemed 
to be associated most positively ivith sterility in this series were adnexal 
pathology (both with and Avithout obstruction of the Fallopian tubes), 
endocervicitis, seminal abnormalities, abnormalities of basal metabolic 
rate (deviations aboA'-e and beloAV the accepted norm), and duration of 
marriage. 

The author wishes to express her appreciation to Dr. H. Harold Lardaro. Chief of 
the Sterility Clinic, for his cooperation, without which this study would not have been 
possible. 
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three proved cases of their own. The factors involved in the formation of femoral 
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sac or an cmbryologic rest aids in the explanation of the presence of femoral 
hydrocele. The fluid can either come from the peritoneal cavity when there is a 
definite communication or by inflammation within the sac or by trauma. The lat- 
ter are merely theoretical possibilities. 


William Bermak 
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2. WHAT IS THE MECHANISM IN THE FORMATION OP THESE PLAQUES? 

The sequence of events, as deducted from the study of the sections, appears as 
follows : 

Dilated, blood-tilled capillaries become thrombosed. The thrombi undergo 
hyalinization. As the surface of the endometrium is approached, the wall of the 
thrombosed capillary disappears, either partially or completely (Dig. 3). The end- 



Pig-. 3. — Thrombotic plaque ; medium magnification. The original vessel wall cannot be 

recognized. 



Fig. 4. — Thrombotic plaque. (Bielschowsky silver stain.) Remnants of the capillary 

wall can be seen. 
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cells, and are distributed throughout basalis and functionalis. Very often, capillary 
dilatation is extreme with formation of large venous sinuses, especially in the 
upper layers. Thrombosed capillaries and thrombosed venous sinuses make their 
appearance as the surface of the endometrium is approached. Invariablj’, such 
endometriums show leucocytes and hemorrhage in the stroma. The mucosal surface 
frequently has a ragged and moth-eaten appearance. 








% 






Fig. 1 . — Thrombotic plaque in upper layer of endometrium. No vessel wall can be 
seen at the edge of tlie plaque. The intact surface epithelium runs across the left upper 
edge of the picture. The empty spaces surrounding the plaque probably are artifacts. 




Wi 


Small thrombotic plaque protruding' from endometrial surface. 
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The frequent association of a thrombotic process in the endometrium with myoma 
and internal adenomyosis seems impressive. It appears less striking, however, when 
one considers that the indication for hysterectomy, in a majority of the cases, 
was a myomatous uterus, and tliat the uteri of the numerous curettings examined 
were usually normal or not sufficiently diseased to warrant removal. 

Due to paucity of material, a study of associated ovarian disease was not at- 
tempted. 

DISCUSSION 

What have previously been regarded as localized areas of necrosis in 
the endometrinm represent areas of capillary thrombosis, tvith partial 
or complete loss of the vessel walls, tvith progressive hyaline-like change 
of the thrombi, and a mechanical disintegration of the stroma. The 
breaking up of stromal and glandular components is not the result of 
a necrotic process, since no evidence of necrosis could be found. It 
may, in part, be attributed to the mechanical action of stromal hemor- 
rhage, which is a concomitant feature of those cases. The elevation and 
detachment of masses of necrotic endometrial tissue by hemorrhage, fol- 
lowed by Assuring, as occurs during menstrnation, was not observed in 
those endometriums in which thrombotic plaques were demonstrated. 

Previous observers have called attention to the association of throm- 
bosed capillaries and localized “necrosis” of the endometrium. E. 
Schroeder^^ postulated that these areas represent infarction due to 
thrombosis of vessels. Such a concept has been favored by oth- 
ers.®’ In this study we could not demonstrate the accepted 

criteria for infarction. 

Apparently Teacher^® did not regard these plaques as areas of 
necrosis. He studied them in serial sections and concluded that they 
were either thrombi, or the blob of a thrombus-like, slowly formed clot, 
which gathered around the end of a ruptured blood vessel and prob- 
ably arrested the hemorrhage. Teacher has been impressed by the large, 
thin-walled vessels and general venous congestion of these endometriums, 
but Avas unable to express a definite opinion on the relation of this vas- 
cular picture to hemorrhage. He has described the surface stroma 
adjacent to the thrombotic plaques as “degenerative.” 

Necrosis does occur during menstruation.^’ ® Thrombosis, AA^hich is 
so conspicuous a feature in the hyperplastic endometrium and other 
types of endometriums given to abnormal bleeding, apparently does 
not occur during menstruation. It Avas not observed in Markee’s bril- 
liant experiments® and Avas not alluded to in the exhaustive accounts 
on menstruation by Bartelmez.^"’ This suggests that the Avascular 
mechanism of bleeding is altered in those endometriums AA’hich are the 
seat of thrombosis. The demonstration of thrombosis and of necrosis- 
like foci in endometrial hyperplasia induced in the castrated macaque 
by daily injections of estrone^" supports such a thesis. The evidence that 
has accumulated in favor of the popular “AAuthdraAval” theory m 
estrogenic bleeding® points in the same direction. 

The most conspicuous feature of the endometrium, Auctim of thiom- 
bosis, as observed in this study, is capillaiy dilatation and capil arj 
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result is a homogeneous, irregularly-shaped, light pink to pinkish gray patch, as 
described, or an area liardly absorbing anj' eosin. 'Vnien patches, due to shedding, 
are situated above the mucosal surface, they are partly or completely enveloped by 
stromal cells, and even in this location an occasional strip of the previous capillary 
wall may be seen to hug some aspect of the margin of the patch (Fig. 4). The 
plaques which were studied in serial section revealed continuity with a blood vessel. 

In no instance was anj* perivascular necrosis seen. At the surface of the 
endometrium, where the plaques are most usually encountered, there is a disintegra- 
tion of the stromal and glandular components, a mechanical breaking-up of these 
tissues. Careful stud}’ of these bits of tissue always revealed intact cells. There 
was no histologic evidence of a neerobiotic process. 

3. STUDY OF 243 UTERI AND 136 CURETTINGS 

Thrombotic plaques* were encountered in 62 eases (34 curettings and 28 uteri). 
They were seen approximately twice as often in curettings as in the extirpated 
uteri (Table I). In this group of 62 cases, the endometrium was hyperplastic in 
34 (Table I), and a histor}- of abnormal bleeding was obtained in 60 cases. 


Table I. Phase of Specimens Containing Thrombotic Plaques 


ENDOMETRIUM 

UTERI, 28 CASES 

CURETTINGS, 34 CASES 

Proliferative 

1 

3 

Secretory 

1 

2 

Atrophic 

5 

9 

Hyperplastic 

19 

15 

Mixed 

2 

5 


In the entire series of 406 specimens, there were 74 instances of endometrial 
hyperplasia. Of this group of 74 cases, thrombotic plaques were encountered in 34. 
In the remaining 40 cases of endometrial h}’perplasia in which thrombotic plaques 
were not seen, 32 showed var}'ing degrees of stasis, stromal hemorrhage, leucocytic 
infiltration, and 26 presented a history of abnormal uterine bleeding. 

At no time were sections containing thrombotic plaques or thrombosed vessels 
seen in the absence of stromal hemorrhage. 

Of this collection of 406 cases, we were able to obtain information as to whether 
the patient was actually bleeding at the time of operation in only 43 cases (mostly 
from the year 1941). The importance of such data has been emphasized by 
Fluhmaim.Gn. eb In this group of 43 cases, thrombotic plaques were observed in 26, 
and of these, 22 occurred in hyperplastic endometriums (Table II). 


Table II. Cases With Uterine Bleeding at Time of Oper^vtion 



PROLIFERA- 

TIVE 

SECRETORY 

ATROPHIC 

HYPER- 

PLASTIC 

MIXED 

Thrombotic plaques 
found 

1 

0 

2 

22 

1 

Thrombotic plaques not 
found 

1 

1 

3 

i 

11 

1 

1 


The uteri which contained thrombotic plaques were the seat of other lesions as 


follows : 




Internal adenomyosis 

8 cases 


Myomas 

15 cases 


Hyperplasia of myometrium 

2 cases 

- A _ 

ilyomas and internal adenomyosis 

20 cases 


’‘thrombotic plaque,” is employed in contradistinction to an casilv rec- 
ofTnizaDlo, intmluniinal tlirombus. 
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HORMONE MANAGEMENT OF THE NAUSEA AND VOMITING 

OP EARLY PREGNANCY 

Evan Shute, B.A., M.B., F.R.C.S.C., London, Ontario 

S O MANY of the pathologic conditions associated with pregnancy are 
evidences of hormonal dysfunction that we were tempted to apply 
the hormone key to the nausea and vomiting of early pregnancy, a con- 
dition that has long been regarded as a “toxemia.” 

Hawkinsoni has already reported excellent results in these cases following the 
administration of estrogens, and Freeman, Melick and McClusky,2 and Kotz and 
Kaufmans have published equally good results ascribed to adrenal cortex extract. 
Bandstrup4 has been more cautious in recommending the latter, but admits that it 
undoubtedly cures certain patients with hyperemesis. Sussmans bas advocated para- 
thyroid extract together with calcium, and FallsB has used Lugol’s iodine on the 
ground that many such patients display a transient hj'perthyroidism. 

METHOD 

I routinely do blood estrogen determinations^ on antenatal patients 
as they present themselves. Clinically identical nausea and vomiting 
have been observed in both those with positive (high) and those with 
negative (normal or low) estrogen values, and therefore I have been dis- 
inclined to adopt the estrogen treatment of Hawkinson for all vomiting 
pregnant patients. It has seemed more logical to give estrogens to those 
with negative tests and an antiestrogen to those with positive tests. 
The antiestrogen selected has been testosterone propionate. It has 
proved much more efficacious than such antiestrogens as wheat germ oil 
or progesterone. Prolan preparations have not been tried. Where 
estrogens were used they were given in 10,000 international unit doses 
hypodermically every three days, if required by symptoms, and tablets 
were substituted as soon as feasible. When testosterone propionate was 
used it was given in 10 mg. doses similarly spaced, and in one of our 
recent successful cases the oral form was used. 

DATA 

The cases were grouped approximately according to the plan used by Kotz and 
Kaufman, as follows: 

Group A represents nausea and occasional vomiting. 

Group B represents daily nausea and vomiting (occurring once or oftener each 
day). 
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sfasis. Since vasoconstriction and vasodilatation play such vital roles 
in the normal bleeding mechanism,® some aberration of this rhythm 
probably occurs in those cases •which exhibit thrombotic phenomena, 
particularly since the available evidence does not disclose thrombosis 
to be a feature of normal menstruation, and since the uteri, -which con- 
tain thrombi, bleed abnormally. The thrombosis is, most likely, a 
result and not a cause of the profuse bleeding often seen in such cases, 
for thrombosis was never seen in the absence of hemorrhage, and yet 
hemorrhage was frequently observed in the absence of thrombosis. 

Markee® has shown in the macaque that a few days prior to the onset 
of menstrual bleeding a phase of vasodilatation or stasis occurs. This 
is followed by vasoconstriction, which begins within twenty-four hours 
before the onset of bleeding. When a constricted artery relaxes, hemor- 
rhage ensues. Bleeding ceases promptly when that artery is again 
constricted. 

These observations, combined with our findings, might lead to the 
following theoretical considerations: The ejmle is arrested during a 
phase of vasodilatation or stasis, or the vasodilatory phase of the re- 
gression stage is prolonged. This is followed by vasoconstriction of 
sufficient duration to produce damage to the capillary bed. With the 
release of the Daron^ Type 1 arteries, bleeding begins. Tamponage 
effect (vasoconstriction) then takes place and bleeding ceases. Oozing 
continues from the engorged, injured capillary bed until the capillaries 
become tlu’ombosed. An objection to such a h;\T)othesis is that only 
about 25 per cent of the blood lost during menstruation is of venous 
origin.® 

CONCLUSIONS 

1. Areas previously regarded as necroses in hyperplastic endometri- 
ums represent thrombotic, hyalinized plaques, minus the vascular coat. 
They are embedded in a disintegrated but nonnecrotic stroma. 

2. These foci are confined to endometriums which bleed abnormally, 
and arc most frequent in the hyperplastic endometrium. They can be 
demonstrated if the specimen is obtained during, or immediately after, 
a bleeding episode. 

3. Thrombotic phenomena are pathologic in the endometrium. 

4. Correlation of this study with Markee’s observations of the men- 
strual mechanism in the macaque is attempted and a hjq-)othesis pro- 
posed. 

I am cloeply indebted to Dr. Alfred Plant for his constant gruidance and helpful 
criticisms. 
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SUMMARY 

1. Thirty-five patients with vomiting in earlj’- pregnancy were treated 
with testosterone propionate because thej’- exhibited high blood estrogen 
levels ; of these 80 per cent were cured and 14 per cent greatly helped. 

2. Fifteen eases clinically identical, but with low or normal blood 
estrogen levels, were treated with estrogens ; of these 73 per cent were 
cured and 20 per cent were much helped. 

The author thanks Sehering (Limited) of Canada for the supplies of progynon B, 
progj'non DH, and oretone used in tliese clinical trials. 
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A TWENTY-FOUR-HOUR PREGNANCY TEST 

Robert T. Frank, M.D., and Rose L. Berman, B.A., New York, N. Y. 
(From the Laboratories of the Mount Sinai Hospital) 

F ew will disagree with Crew, of Edinburgh, when he states that, 
“among the instruments of precision that medicine has devised and 
used in the execution of its purposes and ideals, there is none finer 
than the biologic test for early pregnancy. Its value to the profession, 
to the general public and to the state ... ”^ is fully accepted. 

A pregnanej'’ test, to be of real imlue, must be correct in 98 to 99 per 
cent. Such accuracy had been attained in our laboratory when, in 
1934,^ Ave reported 1,093 Friedman tests of intrauterine pregnancy 
Avhich shoAved false negatNes in 0.55 per cent, and false positives in 
0.09 per cent.® To date the Friedman tests haA^e reached 3,063 AA'ith 
0.03 per cent false positNes. In 1934 we pointed out that 3.4 per cent 
of rabbits proved refractory. The present data based on 3,063 tests 
shoAv that of 2,116 rabbits used in “positNe” urines, 134, or 6.3 per 
cent, proA'-ed refractory. This, therefore, further emphasizes our pre- 
Adous insistence that it is essential to use two rabhits for each test. 

Numerous incorrect reports have come to our attention, emanating 
mainly from small neighborhood laboratories and from tests made by 
physicians AA'^ho keep a feAv rabbits in their offices. Investigation has 
conAuneed us that the high cost of rabbits, the space required for housing 
them, the necessity of isolation for three to four Aveeks betAA'een tests if 
the animals are to be used repeatedly, in other Avords economic factors, 
account for the use of only one animal. In the hope of reducing the 
expense inAmlved in performing a test for pregnancy, Ave have expeii- 

*The results in extrauterine pregnancy, for reasons which we then discussed, are 
of value only if positive. 
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Group C represents vomiting of all food. 

Group D represents true hj'peremesis, with the output greater than the intake. 



NUMBER 

BLOOD 


AVERAGE 

RESULTS 

GUOUP 

OF 

ESTROGEN 

THERAPY 

NUMBER OF 

CURE 

HELP 

NO 


CASES 

VALUES 


TREATMENTS 

HELP 

A 

13 

8 (plus) 

Testosterone | 

4 hj’podermics 

5 

2 

1 



5 (minus) 

estrogen 

2 hypos then 

3 

2 

0 





tablets 




B 

25 

17 (plus) 

Testosterone 

5 hypodermics 

13 


1 



8 (minus) 

estrogen 

2 hypos then 

G 


1 





tablets 




c 

8 

8 (plus) 

Testosterone 

4 hj-podermics 

8 

0 

0 

D 

4 

2 (plus) 

Testosterone 

3 hj-podermics 

2 

0 

0 

1 

1 

2 (minus) 

estrogen 

3 hypos then 

2 

0 

0 




tablets 




Total 

50 ' 

1 

35 (plus) 

15 (minus) 

As above 

As above 

39 

8 

o 


DISCUSSION 

Widely varying types of treatment have been recommended in the 
literature for vomiting in early pregnancy and, surprisingly, each seems 
to help certain patients. Many of the women in our series had had 
prior trials of the usual sedatives, as well as frequent dry feedings, 
isolation and bed rest without anj* favorable eifect being observed. 
On the other hand, three of the four patients in Class D and one in 
Class B did not react favorably to our treatment until they were 
hospitalized, when the identical therapy became effective immediately. 
One cannot completely discount the ps^mhogenic factor in pregnancy 
vomiting, therefore. That the results achieved were not due entirely 
to psychic factors is demonstrated by the fact that sometimes an attempt 
was made to initiate hypodermic treatment, the drug used being based 
upon clinical judgment only, before the blood estrogen values had been 
reported. Where these clinical judgments proved to be incorrect in 
the light of the laboratory assay no help was obtained. When the assay 
report finally did come back and the more appropriate alternative 
substance was used hjqpodermieally its beneficial influence became ap- 
parent at once, although the patient was not told that the treatment 
had been modified and of course had no way of knowing that such was 
the case. This fact seems to emphasize that there is no simple clinical 
method of accurately deciding to which type a patient belongs, for 
the symptoms are identical in high and low estrin tv-pes. It should also 
he noted that patients who resented hypodermic treatments highly in- 
sisted that they were much preferable to the vomiting they had ex- 
perienced before such therapy had been instituted, and accordingly 
continued treatment until it became necessary no longer. 

No explanation of the therapeutic effect obtained is attempted beyond 
the vague impre.ssion one gathers that the ship of pregnancy sails the 
estrogenic sea best at slack tide. 
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Positive ovaries . — The entire ovary presents a bright red haze. The majority of 
follicles are surrounded by a brilliant red zone and their surfaces covered by a 
minute capillar network, running toward the cap of the follicle. With the 10 
diameter enlargement, the capillarj' network resolves clearly, the follicle then 
resembling the congested scleral conjunctiva of an inflamed eye (en miniaturel. 


ANATOMIC BASIS FOR THE TEST 


Sections of positive twenty-foiir-lionr ovaries show that the character- 
istic hypereinic zone is due to hyperplasia of the theca interna cells with 
marked multiplication and dilatation of the ingrowing capillaries. 

Luteinization does not occur until forty-eight hours have elapsed, a 
fact of which ive assured ourselves bj'^ performing 105 other tests and 
killing the animals after forty-eight hours. Fifty-six of these tests ivere 
positive and 49 negative, all agreeing Avith the clinical facts or parallel 
Friedman tests. 

Table I 


Nonpregnant 


TYPE OP CASE 

RAT 

TEST 

RABBIT 

CONTROL 

+ 


+ 

- 

Females 





Miscellaneous 

1 0 

63 

0 

48 

Ninth to fourteenth day of cycle 

i 0 

4 

0 

- 

Amenorrhea 

0 

4 

0 

2 

Menopause 

0 

6 

0 

3 

Prepuberal 

0 

3 

- 

- 

Males 





Miscellaneous 

0 

9 

0 

3 

Eunuchoid 

0 

1 

— 1 

- 

Prepuberal 

0 

2 

- 

- 

Pemphigus 

0 

1 

0 

1 

Pituitary tumor 

0 

2 

- 

- 

Adrenal cortical carcinoma 

0 

2 

0 

1 

Totals 

0 

97 

0 

58 

Pregnant 




duration op pregnancy 

RAT 

TEST 

RABBIT 

control 






+ 1 

~ 1 

+ 


Unknown 

16 

0 

15 

0 

10 days 

1 

0 

1 

0 

19 days 

1 

0 

- 

— 

21 days 

4 

0 

1 

0 

4-6 weeks 

10 

0 

6 

0 

6-9 weeks 

21 

0 

11 

0 

9-11 weeks 

6 

0 

2 

0 

11-15 weeks 

13 

0 

4 

0 

20-30 weeks 

18 

0 

0 


30-40 weeks 

10 

0 

- 

i(?) : 

Totals 

100 

! 

40 1 

1(?) 


Two cases could not be classified and must be regarded as doubtful because clinical 


outcome proved indecisive. 

Case I; Overdue 2 days; urine gave positive rat test with 10 and 8 c.c. ; no further 
urine available. She bled next day. 

Case II: One episode of irregular bleeding, ectopic pregnancy suspected; 1 rat 

tive, 1 rat negative, 1 rabbit (no more urine available) negative; n - 
day ’s urine negative in 2 rats and 2 rabbits. 

Case III: Ectopic pregnancy, eighth week. Positive reaction. Findings confirmee 
by operation. ^ 

* Patient in whom x-ray abortion was being induced. Gave positive rat, doubtfu 
rabbit reaction. 
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meiited since January, 1940, and have now evolved a technique which 
not only reduces the cost to one-quarter of the rabbit test but likewise 
shortens the time from forty-eight to tAventy-four hours. 

In addition to the Asehheim-Zondek test, -which requires 5 mice and 
the elapse of ninety-six hours in time, and the Friedman test, requiring 
2 rabbits and fortj'-eight hours in time, various other tests have been 
proposed. None of these, with one exception, approach the requisite 
accuracy. Among the proposed tests w^ere the estrin, the fish tests, the 
allergic skin tests as w^ell as the chemical tests, none of which have proved 
reliable.^ The sole other test that appears dependable is based upon the 
injection of pregnancy urine into the lymph sac of the South African 
frog (Xenopus laevis)* wdiich is folio-wed in six to eight hours by the 
deposit of ova Avithin the cloaca. This frog, how^ever, is not available 
generally in this country. 

The test Avhich Ave present, in essence, is a modification of the Aseh- 
heim-Zondek test, tAvo rats being employed instead of &ve mice, AAUth 
reduction in time from ninety-six to tAventy-four hours. 



Fig-. 1. 


TECHNIQUE 

Animals Used . — Two immature white female rats, each weighing 50 Gm., are 
employed. We use the Sherman strain albino but the Long-Evans strain has been 
found to react equally well. 

tVlienever possible, the first morning voided urine is used. Sediment is removed 
by centrifugation; urine is kept in refrigerator at 40° P. Before injection, allow 
urine to stand at room temperature for one-half hour to remove chill. 

Injection . — Each rat received 10 c.c. of urine. Five cubic centimeters are injected 
subcutaneously under the loose skin of the back at 10 a.m. and the remaining 5 c.c. 
at 4 p.M. 

The animals are killed the next morning (twenty to twenty-four hours after the 
first injection) with illuminating gas or chloroform. The abdomen is opened, and 
the ovaries removed with fine scissors and forceps, without traumatizing them. The 
ovarian bursa and tube are dissected away. 

Headings . — Ovarian readings can be made by gross inspection. 

Negative ovaries are small, pale, cream colored; the surface shows minute color- 
less follicles. 

Positive ovaries usually are enlarged 3 to 4 times. Throughout, the ovary has 
a definite “blush.” A few or many pinkish to red-capped follicles are noted. 

Lucite Headings . — Further and more precise confirmation is obtained Ip- examin- 
ing the ovaiy bj' transmitted light with loupe magnification. The entire arma- 
mentarium consists of a small, curved, throat lucite rod, attached to a battery 
handle (see Pig. 1). The end of the lucite is filed off flat and then polished with 
fine emery paper. The ovary to be examined is lightly placed on the tip of tlie lucite 
rod without crushing its substance, and the light turned on. It is viewed through a 
10 S Coddington Loupe. 

Negative ovaries appear uniformly pale and cream colored. Not infrequently 
small red arteries are noted uith no definite relation to the follicles. Here and 
there, between the follicles, a very faint pinkish tinge appears. 
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2. Tavo female ivliite rats, weighing 50 Gm. each, are required for 
each test. 

3. Five cubic centimeters of fresh urine are injected at 10 a.m. and 
4 p.M. of the same day; the animals are autopsied at 9 a.m. of the next 
day. 

4. The readings are made maeroscopically and udth 10 loupe enlarge- 
ment by transmitted light. 
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ADDENDUM 

Since the acceptance of the manuscript, 32 additional twenty-four- 
hour pregnancy tests hai’^e been performed. Clinically all of these 
proved correct. Seventeen of the patients proved nonpregnant, 13 
pregnant. The urines of two males, at first suspected of harboring 
ehorionepithelioma of the chest, proved negative. 

In the interim, efforts have been made to shorten the test still fur- 
ther. By trial it Avas found that a positive test could be obtained in 
eight hours, the 5 c.c. of urine being injected at two four-hourly inter- 
Amls. TAventy-seven urines from pregnant patients gave 26 positive 
reactions. The sole iiegatiAm was the urine of a patient, thirty-tAvo 
Aveeks pregnant, Avho tAviee gave negative readings, with a Aveek inter- 
Amning betAveen the tests, although the tAventy-four-hour readings 
Avere positiAm. From this it Avould appear that Avhen the indications 
are urgent, a positive test obtained after eight hours may be relied 
upon. 
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To date we have performed 201 tests by the twenty-four-hour tech- 
nique described above. Of these, 97 gave negative, and 104 positive 
results. Detailed analysis of the findings is presented in Table I. In 
98 cases, parallel Friedman tests were performed because the clinical 
course could not be followed. The rats used were given numbers and 
autopsy results recorded before the ease histories were identified in order 
to eliminate prejudgment. 

DISCUSSION 

Analysis of our results has shown that the reliability of the test 
equals that of the original Asehheim-Zondek technique and is slightly 
more delicate than the Friedman test. Because of this, it was impera- 
tive to obtain a sufficient number of control cases in order to eliminate 
the possibility of false positives due to the presence of gonadotropic 
factors in the nonpregnant. The urine of normal women between the 
ninth and the fourteenth day of the cycle, at which time ovulation may 
be expected and which corresponds to the greatest accumulation of 
gonadotropic factors in the blood and urine,® gave a negative result. 
The urine of amenorrheie and menopause patients, in whom we had 
previously determined a high gonadotropic titer, likewise proved nega- 
tive. Two urines from patients suffering with pituitary adenomas and 
two from patients with adrenocortical carcinoma, gave negative re- 
sponses. The urine>-of ■ children of both sexes before puberty likewise 
were negative. 

A case of uterine chorioepithelioma gave positive results with as 
little as 0.05 e.c. of urine. In a normal pregnancy of eight weeks’ 
duration, at which time the gonadotropic factors reach their peak, 
0.1 c.c. of urine gave a positive reading ; at Dvelve weeks positive tests 
were obtained with 0.2 c.c. Nevertheless 10 c.c. was selected for the 
test as even at that high level, 3.1 per cent of the rats proved refractory 
and no false positives were obtained in the absence of gestation. 

The patients upon whom these tests were made, with the exception 
of a few private patients whose urines were sent in without data and 
on which a Friedman test was simultaneously pei'formed as a control, 
have all been followed so that any discrepancy between the tests and 
the clinical course would become apparent. The few discrepancies are 
analyzed as footnotes to the chart. 

As 10 c.c. of urine is a large dose for a 50 Gm. rat, it is necessary 
to obtain the urines fresh and to avoid chilling the animal, as previ- 
ously mentioned. Stale urines prove lethal even when detoxified by 
ether extraction, as originally recommended bj'^ Zondek. Before this 
was. noted, 8 per cent of the rats died, which, if anything, compares 
favorably with the more than 3,000 Friedman tests performed, in Avhieh 
9.3 per cent of the rabbits Avere killed by the injection. Urines from 
patients receiving sulphanilamide or allied drugs proved lethal to the 
rats. We again repeat that it is imperative to use 2 i-ats for every test 
as at least 3.8 per cent have proA'ed refractory. 

SUMMARY 

1. A simple, inexpensive pregnancy test requiring only tAventy-four 
hours is described. Its accuracy is equal to the original Asehheim- 
Zondek and Fi’iedman tests. 
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pipette. The vaseline is then permitted to harden. One test tube is placed in an 
incubator at 37° C. and the other test tube kept at room temperature (20° C.). Head- 
ings are taken every fifteen minutes. 

The results of this experiment with 25 normal seminal specimens are charted in 
Table I. The semen had been collected in sterile wide-mouthed jars and was 
examined wdthin one to three hours of the time of ejaculation. 

Decolonization of the methylene blue was more rapid and completed earlier at 
37° C. than at 20° C. At 37° C., deeolorization began in fifteen minutes and was 
completed in one hour. Specimens kept at 20° C. began to decolorize in sixty 
minutes and w'ere completely decolorized in one and one-half to two hours. 

Two sets of control experiments were tried. One consisted of destroying the 
spermatozoa of 15 specimens by subjecting them to C5° C. for one hour before being 
tested by the above procedure. The other control consisted of removing the 
spermatozoa of 10 specimens by centrifuging at 3,000 revolutions per minute for 
one hour and testing the supernatant fluid according to the above procedure. All the 
control tubes were kept at 37° C. In every instance the methylene blue remained 
unchanged, showing that the spermatozoa were dead or absent (Table I). 

Table I. Results of Methylene Blue Test for Spfrm Viability 


DONOR 

DECOLORIZATION TIME 

controls 

INCUB. TEMP. 374° C. 

INCUB. TEMP. 374° C. 
MIN. 

ROOM TEMP. 20° C. 
HR. 

1 

50 

1 

No color change 

2 

40 

1 

No color change 

3 

30 

14 

No color change 

4 

30 

li 

No color change 

5 

30 

2 

No color change 

6 

45 

1 

No color change 

7 

60 

2 

No color cliange 

8 

35 

13 

No color change 

9 

30 

1 

No color change 

10 

30 

2 

No color change 

11 

45 

14 

No color change 

12 

GO 

14 

No color change 

13 

30 

li 

No color change 

14 

30 

1 

No color change 

15 

30 

14 

No color change 

16 

40 

14 

No color change 

17 

40 

14 

No color change 

IS 

30 

14 

No color change 

19 

35 

13 

No color change 

20 

40 

14 

No color change 

21 

60 

1 

No color change 

22 

35 

14 

No color change 

23 

30 

2 

No color change 

24 

55 

1 

No color change 

25 

35 

14 

No color change 

Average 

39 

1 hr. 42 min. 




Another series of controls should also be made with seminal fluid presumed to e 
inadequate as to the number of spermatozoa and percentage of abnormal 
Unfortunately these specimens were not available for study'. It is likewise possib e 
that the rate of conversion of the methydene blue to its colorless base may' e 
significant of the degree of viability of the spermatozoa. These are problems wort ly 
of further investigation. 

SUMMARY 

A simple and practical method of determining sperm viability is de- 
scribed, utilizing methylene blue as an indicator of the absorption o 
free oxj'gen by spermatozoa. 








STUDIES IN VIABILITY OF HUMAN SPEEMATOZOA 
Preliminary Report 

Milton D. Klein, M.D., and Max Saroka, B.S., New York, N. Y". 
(From the Department of Obstetrics and Gynecology, Morrisania City Sospital) 

T he ofifice determination of sperm viability is measured by tbeir 
motility in a hanging drop preparation. Vigorous and progressive 
movement across the microscopic field is characteristic of healthy normal 
spermatozoa. Sluggish movements or absence of movement mthin 
one hour of the time of ejaculation is generally interpreted as a sign 
of lowered or absent spermatic vitality. 

A better understanding of the conditions affecting sperm motility 
indicates that the problem of sperm vitality is not so easily solved. Fac- 
tors such as viscosity, osmotic pressure, pH, temperature, oxygen con- 
centration, all affect the metabolism of the living spermatozoa and may 
individually or in combination affect their motility.^'' Moeneh,^ for ex- 
ample, ingeniously proved that sperms stored in the epididjonis remain 
practically motionless due to lack of oxygen and a strongly alkaline 
medium, yet they are very much alive as evidenced by their activity in 
the ejaculate. 

It would seem advisable therefore, Avhen spermatozoa exhibit deficient 
or absent motility, to obtain additional information in regard to their 
vitality. 

The procedure to be described is based on the property of living sper- 
matozoa, like all living cells, to utilize available free oxygen. Methylene 
blue is used as an indicator because of its ready conversion to colorless 
leueomethylene blue when deprived of oxygen, and because it is non- 
toxic. Thus, when methylene blue is added to spermatic fluid in an 
anaerobic preparation, the available oxygen is utilized by the living 
spermatozoa. The loss of this oxygen from the preparation causes the 
methjdene blue to change to its colorless state. On the other hand, if 
the spermatozoa are dead, the dye maintains its blue color because there 
is enough free oxj’^gen present to prevent any change to the leuco base. 


3UETHOD 


The procedure adopted consists of placing 1 c.c. of spermatic fluid and Ho c-c- 
of methylene blue solution* in each of two ordinary Wassermann tubes. The test 
tubes are inverted several times to insure thorough mixing, care being taken to avoid 
air bubbles. A little heated vaseline is layered over the mixture by means of a 


•The methylene blue is prepared as follows; 
Sodium chloride 
Sodium bicarbonate 
Potassium chloride 
Calcium chloride 
Distilled water 

Dissolve the above and adjust the pH to 7.S-7.9. 
bnaKe until the dye is dissolved, filter and use. 


9.2 Gm. 

0.05 Gm. 

0.1 Gm. 

0.1 Gm. 

1,000 C.C. 

Then add 0.2 Gm. of methylene blue. 
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countries but only a very few in the United States. It is to be noted that the proce- 
dure is frequently referred to as the Portes-Gottschalk operation. Gottschalk of 
Germany described a similar technique to that of Portes as far back as 1909, hut to 
the best of our knowledge never performed such an operation. 

Phaneufs. i believes that the Portes operation is reserved for the occasional hope- 
lessly infected patient wherein the matter of the time element is a serious considera- 
tion. This author had performed two of these procedures up to 1937, resulting in 
two maternal recoveries and the survival of one infant. The uterus was exteriorized 
for forty-one days in the case of the first patient and for thirty days in the 
second. 

The operation itself, as described by Portes, is done in two stages. The initial 
portion of the procedure includes an abdominal incision, the delivery of the pregnant 
uterus, the closure of the abdominal wall behind the uterus down to the cervix, a 
high uterine incision, extraction of fetus, membranes and placenta, closure of the 
uterine defect allowing the uterus to remain on the abdomen, and wet packs to the 
wound. 

The second stage follows only after the complete healing of the uterine incision 
and consists of re-opening the abdominal incision, freeing whatever adhesions which 
may have formed, dropping the uterus and adnexa back into the pelvic cavity, 
draining the area posterior to the uterus and closing the abdomen. Several of the 
French authors, however, have deemed it necessary to remove the uterus following its 
exteriorization owing to excessive and prolonged infection. 

The mortality rate from this seemingly extensive procedure is not high considering 
that most cases so treated were definitely infected. Couvelaire,^ in 1925, reported a 
mortality of 6.2 per cent in 32 cases. We know of Phaneuf 's good results in two 
cases. 

In 193S, Parsons® reported three neglected eases seen in Cliina and treated by 
this method. None of the babies was living on admission to the hospital. One 
mother recovered and 2 died of heart failure after operation. All 3 cases showed 
evidence of franlt infection. 

DISCUSSION 

Of the comparatively few authors who have written on this subject 
all seem to agree that the Portes operation is primarily of value in 
markedly infected cases wherein a Porro type of section would consume 
too much time. Therefore, the most important indications for the 
procedure seem to he neglected individuals in whom a frank infection 
is present and who manifestly are poor surgical risks. All authors 
claim a very short operative time for the Portes section, twenty-five to 
thirty minutes appearing to be about the average duration for com- 
pletion of the first stage operation. It is, however, our impression 
that the procedure can be done little, if any, faster than the Porro sec- 
tion. We realize that practice aids in a swifter technique but the first 
stage operation in the ease to follow required only thirty minutes. The 
Porro operation, in most competent hands, takes little longer and seems 
to us the safer procedure in the majority of eases although it must be ad- 
mitted that the amputation of the uterus plus the uterine incision m 
this operation allows for the possible spill of infectious material into 
the peritoneal cavity. The case herein reported represents a 23-year-old 
primigravida who was just beginning her reproductive life. In this 
particular subject it would have been regrettable to have removed her 
uterus at the time of abdominal section. Therefore, since the time ele- 
ment is practically of no import in evaluating the Porro and Portes 
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THE FORTES CESAREAN SECTION WITH REPORT OP A 

CASE^^ 

William H. Vogt, M.D., F.A.C.S., and William H. Vogt, Jr., A.B., M.D. 

St. Louis, jHo. 

(From the Department of Obstetrics and Gynecology of the St. Louis 
University School of Medicine) 

T he choice of treatment in definitely infected labor cases has been 
a moot question for many years. Classical cesarean section may be 
mentioned only to be condemned when performed upon a frankly in- 
fected ease. The low cervical section with transverse cervical incision 
is perhaps somewhat more adaptable, Latzko introduced an extra- 
peritoneal section, hoping it would prove to be the logical procedure 
in such cases. This operation, however, has great technical difficulties. 
Within the past year Waters^ and Smith* each have suggested modifica- 
tions of the Latzko procedure. Such operations, if technically not too 
difficult, would probably offer the greatest degree of success in the 
treatment of neglected individuals. These authors admit that the pro- 
cedures are time consuming. In the poor surgical risk a shorter opera- 
tion is advisable. The Fortes tyqie of section answers this need. It has 
the disadvantage of including two separate stages and a prolonged 
hospitalization for the patient. It has the distinct advantage of pre- 
cluding the spill of infectious material into the abdominal cavity since 
the peritoneum is closed before the uterus is entered. This, of course, 
does not hold true in the Porro section wherein the uterus is removed 
supravaginally after the infant is extracted. Because of the more or 
less general debate and argument as to the proper method of handling 
patients exhibiting evidence of infection, it seemed worthwhile to present 
a brief resume of appropriate literature on the subject together with 
a case report. The Fortes section performed upon this woman 'was the 
first ever done in the St, Louis Univei'sity Group of Hospitals. 


REVIEW OP literature 


In 1923 nt tlie Maternite de Port Koval de Paris, Dr. Louis Portes first per- 
formed a cesareau section followed by temporary exteriorization of the uterus. Since 
that time, a number of these operations have been done in France and other foreign 


‘Presented before a combined meeting of the Kansas City, Chicago and St. Louis 
Gynecological Societies, St. Louis. Mo., February 15, 1941. 



MENOERHAGIA AS A PRIMARY FACTOR IN VARIOUS 
BLOOD DYSCRASIAS 

C. L. Buxton, M.D., New York, N. Y. 

(From the Departments of Anatomy and of Obstetrics and Gynecology, College of 
Physicians and Surgeons, Columbia University, and Sloane 
Hospital for Women J 

G ynecologic symptoms of systemic disease are by no means 
uncommon. Menstrual disturbances, such as amenorrhea and 
menorrhagia, are quite characteristic of generalized cachexia due to 
any cause. Occasionally, however, the gynecologist is confronted with 
a presenting symptom so characteristically gynecologic in type that 
the actual etiologic factor is discovered only after extensive systemic 
investigation, or by the sudden exacerbation of generalized symptoms 
of a disease which had previously manifested itself in abnormal men- 
strual function only. Frank^ has recently stated, “It is now accepted 
that functional diseases of the female may originate not only in the 
ovary, but also in the pituitary, adrenal, or thyroid glands.” In addi- 
tion to these endocrine factors he might have added abnormalities of 
the hematopoietic system, because the actual occurrence of iiterine 
bleeding is affected by the condition of the blood vessels and the blood 
itself. Various blood dyscrasias, such as purpura hemorrhagica, aplastic 
anemia, or leueemia, ordinarily have easily identifiable diagnostic char- 
acteristics. Occasionally, however, their presenting and only symptom 
is menorrhagia, and it is with these latter cases that we are directly 
concerned. 

This condition has received some attention in the literature in the 
form of isolated case reports, Israel and MendelP having reviewed the 
subject in 1939 and added a case of their oAvn. Jennings and Castle- 
deiP reported another case from England in the same year, but, so far 
as vte knoAv, there has been no attempt made to eAmluate the frequency 
Avith Avhieh gynecologic abnormalities are the loresenting symptoms of 
these disorders. 

A brief revieAv of 108 cases of purpui’a hemorrhagica, aplastic anemia, 
and leueemia taken from the record files of the Presbyterian Hospital 
rcAmals that no less than 10 of these patients presented themselves for 
medical treatment Avith a chief complaint of menorrhagia. In many 
other eases this gynecologic symptom occurred as one of the incidental 
factors in a condition already diagnosed, yet in this series an incidence 
of nearly 10 per cent of cases of blood dyscrasias were first seen m a 
gynecologic clinic or Avere first treated for their gynecologic complaint. 

Various treatments for uterine bleeding Avere instituted before other 
systemic manifestations of the actual hematopoietic pathology pi’e- 
sented themselves. Local treatment Avas carried out in 3 eases, Amginal 
packing being used in 1, curettage in another, and hysterectomj'’ m a 
third subject. Pour patients recewed Amrious types of medication, 
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techniques, we believe the general indication for the Fortes type of 
section should include frankly infected cases in which the mother is 
early in her reproductive life. 

In. 1937, M. P. Huet" pointed out, in referring to tlie original work of Louis 
Fortes, tliat the first operation of this kind was done on an infected individual, 
aged 21 years. Portes conceived his idea of exteriorizing the uterus because he 
believed that section followed by hysterectomj' would have been a regrettable choice 
in so young a woman. 

CASE REPORT 

The patient, seen in Firmin Desloge Hospital on May 29, 1940, was a 23-year-old 
primipara whose pregnancj', until the time of labor, presented nothing unusual. Her 
pelvic measurements were apparently normal. The blood pressure had been 
moderately elevated and for this condition she had had some treatment. IVlien first 
seen her temperature was 102° F. and pulse 120. The white blood cell count was 
20,000 with a shift to the left in the differential. The membranes had ruptured 
forty-eight hours previously, and she had been in fairly strong labor for three da^'s. 
Tile abdominal examination revealed a uterine pregnancj' of approximatelj- full 
term with a right position. The fetal heart tones were good in the right lower 
quadrant. The rectal examination revealed the presenting part, the head, high in the 
pelvis. It was ascertained by questioning that both the patient and her husband 
were desirous of future pregnancies and because of this fact and the evidence of 
frank infection in so young a woman, a Portes tj-pe of cesarean section was decided 
upon. The patient was given several vaginal instillations of an antiseptic solution 
and taken to the operating room where the abdomen was opened under gas anes- 
thesia. The uterus was delivered through the incision and the peritoneum was then 
closed about the uterus. An incision was then made into the uterus and a full- 
term male infant, weighing 9 pounds 3 ounces was delivered from an E.O.P. posi- 
tion. The cry and respiration were spontaneous. The placenta was removed 
manually and a foul odor arising from the uterine cavity was noted. The uterine 
incision was then closed, leaving the uterus outside the abdominal cavity. The 
time consumed in this procedure was thirty minutes. 

Following this operation the patient ran a temperature of 101 to 103° F. for 
several weeks. Neoprontosil was given in large amounts together with several 
blood transfusions. The area around the uterine wound sloughed extensively despite 
the presence of constantly wet saline packs. This condition finally was controlled 
sulficientlj' to permit the second stage operation fiftj'-five days after the original 
procedure. 

On the twentj'-fourth of Julj', 1940, the patient was again anesthetized, the uterus 
was freed from its attachments to the abdominal wall and the abdominal cavity was 
re-opened. The uterine fistula was closed with 2 rows of catgut sutures. The raw 
uterine surface was covered with bladder peritoneum and the uterus was dropped 
back into the pelvic cavitj'. The right tube was found to be patent but a probe 
could not be passed into the left tube. The abdomen was closed in layers. This 
procedure, which was made exceedingly difficult due to a retraction of the peritoneum, 
was completed in slightly less than two hours and was complicated only bj' the de- 
velopment of a small abdominal wall fistula which was treated by stj-ptics and wliich 
graduallj' healed. The patient left the hospital on Sept. 4, 1940, exactlj' ninetj'-eight 
days after the initial operation. She has menstruated regularlj' since then and to 
all external evidence is in good condition. 
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including vitamin C, chorionic gonadotropic hormone, snake venom, 
and ergot. Transfusions were administered to 2 of these patients. A 
brief outline of the history and treatment is tabulated in Table I. 

CASE REPORTS 

54403. — The patient was a 28-year-old female with a complaint of menorrhagia 
for two years with profuse uterine bleeding for three weeks. About one year 
after onset of menorrhagia she developed pallor, weakness, and ecchymoses. She 
had previously received chorionic gonadotropin therapy. A diagnosis of aplastic 
anemia was made, and the patient subsequently died. 

444336. — A 54-year-old woman complained of profuse menorrhagia for which 
hysterectomy was performed. No pathology was observed in the uterus following 
removal. Weakness, loss of weight, and anemia became progressive following 
operation. A diagnosis of aplastic anemia was made. Patient died two years 
postoperatively. 

377204. — A 15-year-old girl complained of menorrhagia which was thought to 
be functional in origin. Subsequent blood counts disclosed the presence of pur- 
pura hemorrhagica. Splenectomy was performed with subsequent cessation of 
menorrhagia. 

581584. — Patient was a 21-year-old girl with chief complaint of menorrhagia. 
Subsequent history disclosed the presence of occasional epistaxes and ecchymo’tic 
spots. Purpura hemorrhagica was diagnosed on the basis of blood counts. Sple- 
nectomy resulted in cure. 

563291. — A 20-year-old girl complained of menorrhagia. Dilatation and curet- 
tage was performed without relief, and three months later epistaxis and bleeding 
from gums occurred. Purpura hemorrhagica was diagnosed on the basis of blood 
counts. Splenectomy resulted in cure. 

551210. — ^Patient was a 27-year-old female with chief complaint of menorrhagia. 
She received snake venom and transfusions without relief. Pour months after 
onset of menorrhagia, ecchymoses appeared. Blood counts disclosed presence of 
purpura hemorrhagica. Splenectomy resulted in cure. 

463987. — A 42-year-old woman complained of menorrhagia. She received ergot 
without relief and was admitted for operation. Eoutine blood counts disclosed 
presence of purpura hemorrhagica. She underwent a spontaneous remission and 
has been well since. 

77477. — A 23-year-old girl whose chief complaint was profuse vaginal bleeding 
for seven weeks. Subsequent history disclosed presence of frequent ecchymoses. 
Purpura hemorrhagica was diagnosed on basis of blood counts. Splenectomy re- 
sulted in cure. 

482332. — A 33-year-old woman had suffered a six months ’ miscarriage with pro- 
fuse bleeding, and subsequent menometrorrhagia was unrelieved by packing. Two 
months later miscellaneous ecchj’^moses and epistaxis occurred. Diagnosis of pur- 
pura hemorrhagica was made on basis of blood counts. Splenectomy resulted m 
cure. 

315921. — An 18-year-old girl complained of menorrhagia for which she received 
"pills and medicine.” Two weeks later onset of menorrhagia, bleeding gums, 
and purpuric spots appeared. Diagnosis of acute Ijunphatic leueemia was made. 
Patient died. 



Table 1. Cases of Blood Dyscrasia in Which Menokbhagia Was the Initial Symptom 
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done on each ovary. Histologic study revealed a small dermoid cyst in the section 
removed from the right ovary and a follicle cyst of the left ovary. Careful studj' 
of the resected tube did not reveal any evidence of tuberculosis. On the eighth 
day postoperatively, the patient passed grossly bloody urine and had severe epistaxis. 
E.xeept for sliglit secondarj' degree anemia, blood studies were normal. 



Fig. 1. — Case M. K. Endometrium obtained by suction curettage, following 372,400 
R.U. of a-estradiol benzoate intramuscularly, 860,400 R.U. of a-estradiol orally, and 20 
mg. of progesterone. Note atrophy of stroma ; few small scattered endometrial glands. 
(X.'iO.) 



Pig. 2, A . — Case M. Iv. Endometrium following 1,028,000 R.U. of 
ate in oil, 860,400 R.U. of a-estradiol orally, and 120 mg. of progesterone. Note ma 
neci-osis. (X50. ) 
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SUMMARY 

Ten cases of blood dyscrasias are presented whose presenting symp- 
tom was menorrhagia. Seven patients were variously treated for their 
gynecologic complaints before subsequent characteristics of the blood 
dyscrasia manifested themselves. 

CONCLUSION 

Although the total number of cases of uterine bleeding having occult 
lilood dyscrasias must be relatively small, it is considered significant 
enough to warrant complete lilood studies on ei^ery unexplained ease of 
menorrhagia. 
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AMENORRHEA DUE TO TUBERCULOUS ENDOMETRITIS 

Failure of Estrogens and Progesterone to Induce Uterine 

Bleeding 

Robert I. Walter, M.D., Udall J. Salmon, M.D., and 
Samuel H. Geist, M.D., New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

I T IS generally accepted that functional amenorrhea is caused by a 
deranged activity of the endocrine glands. The fact that the end 
organ, viz., the uterus, may be at fault, failing to respond to what nor- 
mally would be adequate hormone stimulation, has received but scant 
attention in the literature. The case reported here illustrates this point, 
that is, the finding of tuberculous endometritis in a patient with second- 
aiy amenorrhea in whom enormous doses of estrogen and progesterone 
failed to induce uterine bleeding. 

CASE REPORT 

The patient was a 2 3 -year- old, unmarried, nulligravida, admitted to the Ward 
Service on Oct. IS, 1934. Her chief complaint was amenorrhea. The past men- 
strual history was significant. Menses began at the age of 16 and occurred at 
regular twenty-eiglit-day intervals. The flow was scant and lasted only two days. 
In 1930, the menses became irregular and then stopped completely in February, 
1931. In June, 1934, the patient menstruated spontaneously for four days. The 
past medical history was noncontributorj*. There was no history of contact with 
tuberculosis. General physical examination revealed normal findings. Pelvic exam- 
ination showed an intact hymen, moist, adult type of mucosa and a uterus of normal 
size. The ovaries were enlarged to approximately two times the normal size. The 
basal metabolic rate was -within normal limits. 

The findings on exploratory laparotomy were a small uterus in midposition, and 
the right tube clubbed, slightly enlarged and adherent to a polycystic ovarv 3 to 
4 cm. in diameter. A moderate-sized hydrosalpinx -was present on the left. The 
loft ovary was also cystic and the same size as right. Small wedge resections were 
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The patient was again seen in the ont-patient department in September, 1936, 
approximately two years following operation, complaining of vertigo, asthenia, and 
nervousness. There had been no uterine bleeding since operation and no flushes. 
However, it is noteworthy that, following operation, epistaxis had occurred at fairly 
regular monthly intervals. At this time, the patient was started on estrogen therapy 
and received continuous treatment from Dee. 6, 1937, to Aug. 15, 1938. a-Estradiol 
benzoate was administered 2 or 3 times weekly, in individual doses, varying from 
4,000 B.U. to 10,000 E.U., supplemented by oral therapy (18,000 B.U. of a-estradiol, 
daily). The total dosage administered over this period of time was 372,400 E.H. 
of a-estradiol benzoate, intramuscularly, in addition to 860,400 E.H., orally. With- 
out interruption of the estrogen administration, the patient was then given 20 mg. 
of progesterone in 5 mg. doses, over a period of two weeks, and a suction curettage 
was done. Only small fragments of endometrium were obtained which showed 
atrophy of the stroma and a few scattered glands (Fig. 1). Because of the slight 
evidence of estrogenic stimulation of tlie endometrium, we concluded that the patient 
had received an inadequate amount of estrogens. The dosage of estrogens was, 
therefore, increased to 10,000 B.U. of a-estradiol benzoate, 3 times weekly. 

From Aug. 15, 1938, to Feb. 27, 1939, a total dosage of 656,000 B-.U. was ad- 
ministered. In addition, from Jan. 30, 1939, to Feb. 27, 1939, the patient received 
100 mg. of progesterone, in 10 mg. doses. In spite of the enormous doses of estro- 
gens and progesterone, bleeding did not occur, and an endometrial biopsy by suction 
curettage was done. 

Dr. Paul Klemperer, pathologist at the Mount Sinai Hospital, New York, described 
the specimen obtained as follows : ‘ ‘ Section shows several particles of necrotic 

tissue (Fig. 2, A) in wliich only sporadic fragments of endometrial glands can be 
recognized. Some of the fragments show, in addition, slight infiltration with poly- 
nuclear leucocytes. There are other particles rvhich show granulation tissue, includ- 
ing several large tubercles with caseous centers surrounded by a wreath of epithelioid 
cells (Fig. 2, B) and also tubercles including giant cells of the Langhans type 
(Fig. 2, C). The histologic picture is unmistakably that of tuberculosis, but tissue 
stains for tubercle bacilli were negative. (From the academic point of view, it 
would have been desirable to obtain fresh endometrial tissue for injection into 
guinea pigs in order to demonstrate tubercle bacilli. However, this was not done 
because of the danger of reactivating the disease.) The presence of caseation and 
typical tubercles is regarded as sufficient proof of the diagnosis. Furthermore, the 
fact cannot be denied that a severe necrotizing process has destroyed most of the 
endometrium. ’ ’ 

A complete physical examination and x-ray of tlie chest failed to reveal any 
evidence of tuberculosis. The patient at the present writing has been observed 
for more than one year since the last endometrial biopsy. There has been no uterine 
bleeding and the pelvic examination remains unchanged with no clinical evidence of 
tuberculosis. 

DISCUSSION 

It is an open question whether the amenorrhea in this case was 
caused by the cystic disease of the ovaries, the tuberculous endometritis, 
or by a combination of both. The failure of the endometrium, how- 
ever, to respond to the huge doses of estrogens and progesterone sug- 
gests either impairment of the normal proliferative property inherent 
in the endometrium and/or actual destruction of the endometrial glands 
and stroma, both of which are probably attributable to the tuberculous 
process. It has been our experience that the atrophic endometrium, even 
as long as thirty years after the cessation of ovarian function (spon- 
taneous or castration), can be stimulated to a degree of proliferation 
and differentiation comparable to that which prevails in women with 
normally fimctioning ovaries. The dosage used in the ease reported 
here wms far in excess of the amount required to produce such a physio- 
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Hemoglobin was 87 per cent; red blood cells, 3,710,000; white blood count, 8,300; 
platelets, 230,000; polymorplionuclears ; G8 per cent nonsegmented, 1 per cent 
segmented, 2 per cent eosinophiles, 18 per cent Ijunpliocytes, 9 per cent monocytes; 
bleeding time, one and one-lialf minutes; coagulation time, 11 minutes; and tourni- 
quet test, negative. The postoperative course, thereafter, was uneventful. 



Fig. 2, B . — Case M. K. Another area of same biopsy showing tubercle formation wi'.h 
central caseation and epithelioid cells. (X50.) 



Fig. 2, C . — Case JI. K. High power magnification of Fig. 2, B, revealing tubercle 
formation and Langhans tj’pe giant cells. (X2V5.) 
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partum hemorrhage ensued which was said to he due to the rupture of a small artery 
beneath the urethra. On the eighteenth post-partum day, while at home, another 
severe hemorrhage occurred which was controlled presumably by packing the vagina. 
On her first visit, four years after delivery, she complained of brownish discharge 
from the vagina, of one week's duration, coming on two days after the expected 
menstrual period was due. The patient was frightened because she thought she 
was suffering from ectopic pregnancy since two of her friends had recently died 
of that condition. Pelvic examination showed slight enlargement of the uterus 
and no adnexal disease. The cervix appeared normal with the exception of a small 
polypoid nodule about one-fourth inch in diameter, which was attached to the 
portio vaginalis on the right side. It was suggestive of malignancy. No discharge 
from the cervical canal was noted, but a slight brown discharge from the growth 
was observed. The growth was removed and the pathologist reported it to he 
composed of decidual glands and cells. The diagnosis, obviously, was an endo- 
metrial transplant which had undergone decidual formation. The patient returned 
in two weeks as the bleeding had continued. Pelvic examination at the time revealed 
the cer^dcal growth to be two or three times its original size, and it continued to 
have a brownish discharge. The uterus was the size of a two and one-half to 
three months' pregnancy with slight enlargement in the right cornual region. A 
few’ days later an operation was done, because of the marked and unexplained 
change in the uterus. The endometrial implant w’as excised and a curettage was 
done. Normal tissue of an early pi-egnancy was removed. A laparotomy was 
then done and the only essential finding was a bicornuate uterus with enlargement 
of the right portion. 

By way of explanation for this unusual occurrence Eushmore lo^cally deduced 
that some endometrial tissue became lodged in a laceration of the cervix at the 
time of the first delivery, became embedded there and started growing. 

CASE REPORT 

G. C., a white woman, aged 40 years, a private patient of Dr. H. S. Crossen, 
was admitted to Barnes Hospital with the complaints of irregular vaginal bleed- 
ing, pain in the low'er abdomen, and backache. In her past history the only relevant 
information was that in 1932, she had a uterine suspension, left salpingo-oophorec- 
tomy, right salpingectomy, and appendectomy’. Menstruation began at 13 years 
of age and was regular every twenty-eight days until 1930. At that time the inter- 
val shortened to every twenty-three days and the flow lasted for seven days. Fol- 
low’ing the operation in 1932, her periods again became regular every twenty-eight 
days until the present illness w’hich began two years ago. The only significant 
fact in her marital history was that she had two pregnancies twelve and fourteen 
years ago which terminated- in full-term, normal deliveries. Her present illness 
started tw’o years ago with metrorrhagia. For the i)ast two months the bleeding 
had been continuous. 

Physical examination was essentially negative except for the pelvic findings. 
Pelvic examination revealed a chronic cystic cervicitis, with an irregular and en- 
larged corpus the size of a fist. Tlie adnexa were not palpated (removed at 
previous operation). 

Findings at the Operation . — The abdomen was opened through a median suh- 
umbilical incision. Extensive adhesions were present along the old incision. Ad- 
hesions to the abdominal wall were separated only sufficiently to obtain adequate 
exposure of the pelvic structures. The corpus uteri was enlarged two and one- 
half times and densely adherent to the left side of the pelvis. The omentum, 
sigmoid and bladder were incorporated in the mass. It required very careful 
dissection to separate the sigmoid from the uterus, in fact, it was necessary to 
excise some of the uterine tissue in order to avoid injury to the gut. The adherent 
bladder was separated from the front of the uterus. By careful dissection, the 
bladder, then the uterus were freed from the mass. The uterus was found to 
be regular but enlarged. A complete hysterectomy was done. The pedicles were 
ligated and the vaginal vault closed about a red rubber tube drain, Dakin size. 
There was no evidence of pelvic endometriosis. 
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logical endometrial pattern. In view of these observations, we would 
advise that an endometrial biopsy be performed in all cases of func- 
tional amenorrhea prior to the institution of hormone therapy and that 
the presence of some destructive disease of the endometrium should be 
suspected if bleeding fails to occur after adequate therapy. 

SUMMARY 

A report has been presented of a ease of secondary amenorrhea, treated 
with 1,028,000 R.U. of a-estradiol benzoate in oil intramuscularly, 860,- 
400 R.U. of a-estradiol orally, and 120 mg. of progesterone, over a 
period of approximately fourteen months, without causing uterine bleed- 
ing. Suction curettage, following the hormone therapy, revealed atrophy 
of the endometrium and tuberculous endometritis. Attention is dravm. 
to the possibility of disease of the endometrium, such as tuberculosis, 
causing amenorrhea by impairing the normal proliferative capacity of 
the endometrium or by actual destruction of the endometrial tissue. 
The suggestion is made that an endometrial biopsy be done in all cases 
of functional amenorrhea before institution of treatment and repeated 
if bleeding does not occur after adequate hormone therapy. 

For the a-estradiol (progj'non-DH) and the a-estradiol benzoate (prog^'non-B) 
used in this investigation, we are indebted to Dr. Envin Schwenk and Dr. Max Gilbert, 
of the Schering Corporation, Bloomfield, N, J. 


PRIMARY ENDOMETRIOSIS OF THE CERVIX UTERI 
John E. Hobbs, M.D., and Morton R. Lazar, M.D., St. Louis, Mo. 

(From the Washington Vnwersity School of Medicine, Department of Obstetrics and 

Gynecology ) 

P RIMARY intracervical endometriosis is very rare. A survey of the 
literature reveals only one case in which there has been direct exten- 
sion of the endometrium or transplantation on the mucosal side of the 
cervix. The other cases that have been reported and those that we have 
observed have been extensions from a rectovaginal septum involvement 
or transplants on the posterior surface of the supravaginal portion of 
the cervix. We do not consider as endometriosis (endocerviosis), cases 
in which cervical glands penetrate deep into the fibromuscular stroma. 
Teacher and others have reported such cases. There is a marked varia- 
tion in the normal depth of penetration of cervical glands into the fibro- 
muscular stroma. It is obvious that erosions and lacerations with ectro- 
pion change the distribution of the endocervical tissue so that great 
difficulty may arise in determining whether or not it is abnormally 
situated or a result of inva.sion. At any rate the appellation is a mis- 
nomer, for the tissue does not simulate endometrium in any respect. 

Rushmore, in 1931, reported an unusual case of primary endometriosis of the 
cervix and stated that a careful search of the literature failed to show a similar 
case. His patient was a young, white woman, who had been delivered by version 
and extraction by another physician four years previously. jAn immediate post- 
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myometrium was diffusely infiltrated with round cells and the blood vessels showed 
changes characteristic of mild subinvolution. The sections through the portion 
of the cervix described as having a papillary character and brownish discoloration 
showed normal, stratified, squamous epitlielium with many cervical glands, several 
of which were dilated into cystic structures (Nabothian cysts). One small area 
showed typical endometrial glands embedded in characteristic stroma (Figs. 1 
and 2,). Other sections were then taken from this area, and the same histopatho- 
logic picture was present. Many sections were taken from the posterior portion 
of the cervix and the uterus, and no evidence of endometrial tissue could be 
observed. 



Pig. 2. — Higher power photomicrograph of area labelled C in Fig. 1, showing the 

character of the endometrium. 

DISCUSSION 

To US this is unequivocally a case of primary endometriosis of the 
cervix. We feel that the most likely explanation is that endometrial 
tissue became entrapped in a cervical laceration, but the possibility that 
it became implanted on a diseased or intact mneons membrane cannot 
be dismissed. 

Onr familiarity with the Avide dissemination of endometrial tissue and 
the relative ease of transplantation, inadvertently at operation or exper- 
imentally, has often stimulated ns to speculate on the apparent infre- 
quent occurrence of endometriosis of the cervix, per se. The cervix is 
ideally situated for transplantation to occur. At each menstrual cycle, 
fragments of endometrium pass over the intact cervical mucosa which 
is apparently resistant to the growth of this tissue itself and perhaps 
serves as a barrier against invasion into the iibromuscnlar stroma. On 
the other hand the cervical mucosa is frequently lacerated by abortion, 
full-term labor, dilatation, curettage, and many other operative proce- 
dures. During a curettage, the cervical mucosa is often scraped away 
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The appendix, left ovary, and botli tubes had been remo%'ed at a previous opera- 
tion. The right ovarj^ was somewhat cystic and contained a corpus luteum. Since 
the patient was only 40 years of age, the operator considered it best to empty the 
cyst and preserve the ovary. The abdominal incision was closed without drainage. 
The patient was in good condition throughout the operation. Spinal anesthesia, 
supplemented by gas and ether toward the end, was used. An indwelling catheter 
was placed in the urinarj' bladder. 

Pathologic Examination . — Gross examination revealed a complete uterus measur- 
ing in the fixed and open state S by 5 b^y 4 cm. The cervix measured 4 cm. in 
diameter and 4.5 cm. from external to internal os. The portio vaginalis was cov- 
ered by normal epithelium and the surface was smooth and glistening. The 



Fig. 1. — A low power photomicrograph of section taken at external os. showing 
squamous epithelium A covering the cervix; B, cervical glands, and C, an island 
of endometrial tissue. 

cervical canal appeared normal with the exception of a small area, 0.5 cm. in 
diameter, located near the external os on the right .side, which was brownish in 
color and papillary in character. There were several adhesions over the posterior 
surface of the corpus. The myometrium measured 2i/{> cm. in thickness and showed 
gross evidence of subinvolution. The endometrium measured 3 mm. in thickness 
and was rather velvety. Several blocks were taken tlirough the cervix and the uterine 
wall for microscopic study. 

Microscopic examination of the sections taken through the uterine wall .showed 
normal interval tjire endometrium with a diffuse round cell infiltration. The 



LEIOMYOSARCOMA OP THE UTERUS ASSOCIATED WITH 
RAMIFYING ANGIOMYOMA 


A. M. Gnassi, M.D., and H. P. Price, M.D., Jersey City, N. J. 

(From the Department of Pathology of the Jersey City Medical Center) 


V ASCULAR neoplasms of the uterus remain unusual and interesting tumors. 

There are at present 39 recorded casesi of benign hemangiomas, the majority 
of which have been associated with leiomymfibromata. This case is reported as 
an instance of a peculiar vascular process associated with a leiomyosarcoma of 
the uterus. 


Mrs. C. E. (248,281), a 39-year-old white married housewife, was admitted to 
the Jerse}’ City Medical Center on Oct. 20, 1939, complaining of profuse menstrual 
bleeding of nine months’ duration. 

Nine months before admission her menstrual flow became profuse and many 
clots were passed. This continued for sixteen daj^s and was accompanied by severe 
cramps. Menorrhagia of a similar nature has persisted, although one or two 
periods w'ere of three da 3 's ’ duration with but a moderate flow and less severe 
cramps. Four months before admission appeared a dull dragging lower abdominal 
pain -which has been progressive. During the past three months mild headaches 
have accompanied her menses. T-wo months before admission the patient noted 
nocturia, two to three times, as well as infrequent dribbling with coughing or 
sneezing. The patient had previously been in good general health with the excep- 
tion of the usual childhood diseases, and a tonsillectomy had been performed when 
she was 14 years of age. Five y-ears ago she experienced an attack of epigastric 
pain of several days’ duration, and since that time she has noted intolerance to 
fried or fatty foods. Her menarche occurred at 10 y'ears of age; her periods 
occurred regularty each twenty-eight daj's, lasted three to four days, and were 
accompanied by moderatety severe cramps. She has two healthy children and two 
abortions occurred at two months’ and three months’ gestation, respectively. 

Phj-sical examination revealed a well-developed and somewhat obese, middle- 
aged white female -u'ho did not appear acutety ill. The temperature was 98.6° F., 
the pulse 78, respiration 22, and blood pressure 112/80. The general phjmcal ex- 
amination -urns essentially normal. The abdomen wms obese and lower abdominal 
striae -nmre present. There was slight tenderness in the left lower quadrant with- 
out rebound tenderness or rigidity. A firm irregular, 5 cm. mass was felt direct!}' 
above the symphysis. Pelvic examination disclosed cervical erosions and lacera- 
tions. The uterus -urns grapefruit in size and the ovaries were not felt. 

The urinary findings were within normal limits. The hemoglobin was 70 per 
cent, the red blood cells numbered 3.4 million, and the white blood cells 9,200, with 
63 per cent polymorphonuclear leucocytes. 

Laparotomy was performed on the follo-ndng day. The uterus was enlarged to 
three times its usual size, and irregular in contour. A 4 cm. irregular, moderateij 
firm mass extended from the left fundal wall into the broad ligament. A tota 


hysterectomy and bilateral salpingo-oophorectomy were performed. 

Tlie patient made an uneventful postoperative recovery and was discharged on 
the fifteenth hospital day. At the present time, eighteen months after her admis 


sion, large firm pelvic masses can be felt by bimanual examination. 

The surgical specimen consisted of a complete uterus, two tubes, and two ovaries. 
The uterus measured 15 by 6 by 5 cm. Its smooth surface was interrupted by a 
0.5 cm. firm pedunculated subserous mass. A somewhat softer, roughly roun , 
lobulated, smooth, 4 cm., light pink mass was broadly attached to the left si e 
between the peritoneal folds of the broad ligament, and smaller portions of sinii ar 
tissue surrounded the lower portion of the uterus. The myometrium was 2. cni. 
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to determine if a polyp or malignant growth may exist in the cervix, 
the fibroniuscnlar stroma is wounded, and freshly removed, viable en- 
dometrial tissue becomes smeared over the injured surface. The fact 
that the lesion is so infrequent in the cervix, notwithstanding ample op- 
portunity for implantation, justifies the obvious conclusion that the 
cervix is hostile to the growth of endometrial tissue. It is well known 
that tubal mucosa, germinal epithelium, and peritoneal mesothelium may 
undergo further differentiation into tissue which morphologically and 
functionally is identical with endometrium. These tissues have a com- 
mon ancestor, the mesenchyme, and therefore, have the potentiality of 
developing into like tissue. The cervical mucosa is liliillerian in 
origin and, therefore, shares this common ancestor with the above-men- 
tioned tissues so that the latent potentiality for differentiation into en- 
dometrial tissue exists. Three questions arise : first, does cervical mu- 
cosa ever undergo mutation into endometrial tissue ? It is theoretically 
possible, but to our knowledge there is no evidence to support such an 
assumption. Second, what factor or factors inhibit this permutation 
in the cervix? We refrain from attempting to answer the latter ques- 
tion, because it would be , purely speculative in nature. Third, why 
is the cervix so infrequentlj’^ involved in primary endometriosis? We 
suggest a change in pH may be a factor in inhibiting the growth of en- 
dometrial tissue in the cervix. Those opposed to this theory may point 
out that implants occasionally occur in the vagina and perineum where 
there is normally a considerable change in the hydrogen ion concen- 
tration toward the acid side. Again theorizmg, it may be possible that 
these implants occur only in the cei'vix, vagina, and perineum wdiere 
there is an abnormally high pH due to some intravaginal disease. 

SUMMARY 

Endometriosis of the cervix is rare. Most of the cases that do occur 
are secondary to endometrial transplants in the rectovaginal septum, or 
are implants on the posterior surface of the supravaginal portion of the 
cervix. This is the second case reported of a primary endometrial trans- 
plant. Since the cervix is ideally situated for implantation to occur, 
the obvious conclusion is that the cervix for some unexplained reason is 
inimical to the growth of endometrial tissue. 
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fairly well-circumscribed, submucous mass which was partially covered with intact 
endometrium and had a whorled, yellowish white cut surface with small, irregular, 
dark red areas of hemorrhage. The endometrium was smooth and yellowish white 
with a blood-tinged surface. The cut surfaces of the parauterine mass were 
homogeneous and light pink with small areas of hemorrhage. 



Pig. 3. — An intravascular process of elongated hyperchromatic cells supporting dilated 

capillaries and small arterioles. 








■ i«kVr 

Fig. 4. — Elongated cells with hyperchromatic nuclei and mitotic figures. 
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in thickness, firm and light pink. Near the periphery were several quite well- 
circumscribed soft, spongy, honeycombed, 0.5 to 1.5 cm., pink areas. Within the 
midportion was a 0.3 cm., well-circumscribed, firm, translucent, white area with 
a whorllike appearance. The endometrial cavit}' was compressed b^* a 3 cm. round. 



Fig. 1. — Dilated tortuous endothelial-lined tubes and a cellular stroma supporting well- 
developed arterioles and capillaries. 



Fig. 2. — Thrombosis within one of Uio large vascular channels. 
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One ovary measured 2.5 by 2 bj' 1 cm. On section, it presented several 0.5 cm., 
smooth lined C3'sts containing clear straw-colored fluid and a 0.5 cm. yellowish 
lined bodj^ filled w'ith clotted blood supported by firm, white, ovarian stroma. The 
other ovary measured 3.5 bj’ 2.5 b3’’ 2 cm. and contained similar C3'sts. 

Mieroscopicall3', the m3mmetrium is interrupted b3’^ several circumscribed areas 
composed of numerous dilated vascular channels lined by small endothelial cells 
(Fig. 1). Many of these spaces contain thrombi (Fig. 2). The supporting stroma 
contains short spindle-shaped cells, numerous small capillaries, well-developed 
arterioles, and areas of well-differentiated smooth muscle. Within larger channels 
are intravascular projections of elongated spindle-shaped cells (Fig. 3). The mar- 
gin of the tumor is quite well demarcated from the myometrium. The single 
submucous mass is composed of closel3’^ related spindle-shaped cells with h3q)er- 
chromatic nuclei which are occasionally seen in mitosis (Fig. 4) and numerous 
large bizarre multinucleated giant cells (Fig. 5). Sections of the parauterine mass 
reveal chaoticall3^ arranged, moderately acidophilic, short spindle-shaped cells with 
oval or elongated nuclei rich in chromatin and with a moderate number of mitotic 
figures. Small capillar3’' vessels are numerous (Fig. 6). There is h3'^perpla8ia of 
the endometrium, the ovaries contain hemorrhagic follicular and lutein cysts, and 
there is moderate fibrosis of the tubes. 

COMMENT 

Horgan2 distinguishes true cavernous hemangiomas from hemangiomatous fibro- 
m3mmas in wdiieh circumscribed areas of greatty enlarged vessels occur only with- 
in the smooth muscle tumor. Gardner^ uses the term "fibromyoma angiomatosum ' ’ 
to indicate an abundance of normall3’ developed arteries within cellular fibromyomas. 

The present case has many features similar to the ramifying angiom3mma of 
the uterus published b3’' Pusch^ in 1932. He described a 0.1 to 1.5 cm., branching, 
truncated mass of soft pink tissue ramifynng through the myometrium from cornu 
to cornu and readil3^ separated from the m3mmetrial bed. A small, soft, red, 
globular structure bulged from the cut surface of the left broad ligament. Histo- 
logically the tumor wms composed of conspicuous blood vessels and smooth muscle 
fibers arranged in cordlihe structures wdiich frequentl3’ occupied dilated venous 
channels. There was no fusion of the neoplasm to the adjacent myometrium. 

The angiomatous tissue in our case could not be directly traced to the sar- 
comatous nodule. We are prejudiced to the opinion that the vascular process is 
independent of the leiom3msarcoma. 
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Findley, G. M.: Chemotherapeutic Investigations on the Virus of Lymphogran- 
uloma Venereum, Lancet 2: 682, 1940. 

Experiments on mice, infected intracerebrall3' wuth the virus of l3mipho- 
granuloma venereum and treated daily by mouth with 10 mg. per 20 Gm. mouse, 
showed that under the experimental conditions emplo3'ed the most active com- 
pound was sulfameth3dthiazole, followed b3’- sulfapyridine, sulfathiazole, sulfa- 
nilamide, lutazeol and di-sodium 4:4'-bis-o-carbox3dbenzo3damidodiphenylsulphone. 

Unfortunately^ in man sulfamethylthiazole may' occasionally' cause poly'neuritis so 
that sulfapy'ridine remains the most effective drug clinically available. Wi 
.sulfapyridine 50 of 100 inoculated animals survived in comparison to 13 survjva s 
among 100 control inoculations. 

Carl P. Huber 
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Each tube measured 4.5 cm. in length and 0.8 cm. in diameter. The surfaces 
were smooth. On section, the musculares were well preserved, and the mucosae 
intact. 



Fig. 5. — Bizarre multinucleated giant cells. 



Fig. 6. — Elongated cells with scanty cytoplasm and oval nuclei rich in chromatin. 
Small capillary vessels are numerous. 
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it will he noted that the average of the initial indices was 80.2 per cent for the 
untreated group and 78.2 for the group of infants who received the blood injections. 
The lowest average value was 37.2 per cent for the untreated group and 39.3 for the 
treated group. The average linal value, at the end of five days, was 61.2 for the un- 
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treated group and 61.6 for the treated group. These trends were generally alike 
with only slight advantages in favor of the group of infants who received the injec- 
tions of blood. The figures of this table are sho^vn graphically in Fig. 3. 

The number of infants who regained their initial prothrombin levels and the 
number who reached 100 per cent by the end of five days were approximately the 
same in the two groups (Table II). 



THE EFFECT OF INTRAMUSCULAR INJECTIONS OF WHOLE 
BLOOD ON THE PROTHROMBIN INDEX OF 
THE NEWBORN INFANT 

Sidney S. Gellis, M.D., and Robert A. Lyon, M.D., Cincinnati, Ohio 

(From the Children’s Hospital Besearch Foundation and the Department of 
Pediatrics of the University of Cincinnati College of Medicine) 

T he value of intramuscular injections of whole blood in the pre- 
vention and treatment of hemorrliagic disease of the newborn in- 
fant has been questioned for many years. The history of this therapeutic 
procedure has been revieAved by Sanford and Leslie^ and Quick and 
Grossman.^ 

Now that the majority of hemorrliagic diseases of the neonatal period 
have been shown to be due to deficiencies of prothrombin, it is important 
to measure the influence of intramuscular injections of blood upon the 
prothrombin indices. 

Lawsons has recently reviewed the subject and contributed experimental evidence 
of the inadequacy of such intramuscular injections in raising the prothrombin levels. 
He reported that ten newborn infants who received intramuscular injections of their 
mothers’ blood had levels of prothrombin during the first ten days of life which 
were comparable to those of ten other infants who had received no such injections. 

PROCEDURE 

The prothrombin clotting time was determined by the micro-technique devised by 
Kato as a modification of the Quick method. •* The values were expressed in terms 
of prothrombin index, derived from the formula 

Normal clotting time i 

— — ; — ^ ^ X 100 = Prothrombin index. 

Infant's clotting time 

The blood was collected in small test tubes 7 mm. in internal diameter and 15 mm. 
in length instead of ground glass hollow slides. Tlie thromboplastin* was extracted 
from rabbit’s brain. Normal clotting time by the Kato method was 20 ± 2 seconds. 

The initial prothrombin determination was made within an hour or two after the 
infant was born and on each of the next five days. All of the infants received the 
same type of feeding during the neonatal period. They were put at the breast for 
the first time when they were twelve hours old and at intervals of four hours there- 
after. 


RESULTS 

The first group of .So infants who received no injection of blood had prothrombin 
indices which are shown in Fig. 1. 

The second group of 4-1 infants received 20 c.c. of their mothers’ blood by 
intramuscular injection immediately after the first prothrombin determination was 
made. Their prothrombin indices are shown in Fig. 2. 

To siimniarir.e these observations, averages were determined of the initial values of 
the prot hrombin index, of the lowest values, and of the final values. In Table I, 

•The thromboplastin was supplied by The Difeo Co. 
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When the changes in prothrombin indices were calculated in terms of the initial 
values, it was found that the untreated group of infants lost an average of 52.3 per 
cent of their initial values and returned to 78.3 per cent within the five-day period 
of observation. The group of infants who had received the injections of blood lost 
an average of 49.1 per cent of their initial values and returned to 81.3 per cent 
during the same period of time. The differences between the two groups was not 
striking (Table III). 

SUMMARY 

The prothrombin indices of 78 newborn breast-fed infants were de- 
termined for the first five days of life. Forty-fonr of these infants 
received intramnscular injections of whole blood and 35 did not. When 
the prothrombin indices of the two groups were compared, it was ob- 
served that a single intramuscular injection of 20 c.c. of maternal 
blood had little or no effect in checking the decline of the prothromliin 
index during the neonatal period, or in hastening its return to normal 
values. 
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A PRIMARY TUBAL CARCINOMA ASSOCIATED WITH A 
PRIMARY OVARIAN SARCOhIA 


Herman L. Ctardner, M.D., Omaha, Neb., and J. C. Cain, M.D. 

Rochester, Minn. 

(From the Department of Obstetrics and Gynecology and the Department of 
Pathology, University of Texas School of Medicine) 


P EIMAKY carcinoma of the Fallopian tubes still stands as a gynecologic rarity. 

Though Eenaudi called attention to this affection of the Fallopian tubes in 1817, 
it was probably Orthmanns wdio, in 1888, gave the first accurate pathologic descrip- 
tion of this type of cancer. According to Barons there were 363 cases of primary 
tubal carcinoma reported in the literature up to February, 1939. The incidence of 
primary tubal carcinoma is probably one in five to ten thousand gjmecologic admis- 
sions. There has been only one other case of primary carcinoma of the Fallopian 
tube recorded in the files of John Sealy Hospital during tlie period from July, 
1920, to July, 1940, from a total of 11,300 gynecologic admissions. 

In making this report, we are adding another case of primary tubal carcinoma 
to the literature, but of greater intere.st is the fact that it was associated with a 
primary ovarian sarcoma. We are unable to discover the report of a similar case 
in the literature, and we offer no speculation as to why these two types of tare 
malignancy should occur together in the same individual. 


Case Eecord. — Patient F. C., a 39-year-old married negro woman entered John 
Sealy Hospital on March 22, 1940, compilaining of soreness and a dull aching pain 
in the lower abdomen. Her symptoms had been present for only three weeks during 
which time she had been conscious of a mass in the lower abdomen. For twelve 
months the patient had experienced a watery vaginal discharge which necessitated the 
wearing of a pad most of the time. She claims to have lost 50 pounds during the 
eighteen-month period preceding her hospital admission, though she weighed 1° 
pounds on admission and showed no signs of recent loss. She had never experience 
urinary or gastrointestinal symptoms, and she denied symptoms referable to t m 
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Table I. Prothrombin Indices in 2 Groups op Infants 


AVERAGE 

PROTHROMBIN INDEX 



first value 

LOWEST VALUE 

FINAL VALUE 

Group 1 : 35 inlants 1 

Untreated 

80.2 

37.2 

61.2 

Group 2 : 44 infants 

Received 20 c.c. of whole blood, 

78.2 

39.3 

61.6 

intramuscularly 
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Fig. 3. 


Table II. Patients Regaining Initial Values and Reaching 


100 Per Cent of Normal Within Five Days 


REGAINED INITIAL 

REACHED 


VALUE 

100% 

Group I: 35 infants 



Untreated 

9 

0 

Group 2 : 44 infants 



Received 20 c.c. of whole j 

8 

1 

blood, intramuscularly 




Table III. Change in Prothrombin Index Calculated as 

Percentage of Initial V^vlue 



maximum loss 

FINiVL VALUES 


AS % OP 1 

AS % OF 


initial value 

initial value 

Uroup 1: 35 infants 1 

Untreated 1 

Group 2: 44 infants | 

52.3 

78.3 

Received 20 c.c. of whole 

49.1 

81.3 

blood, intramuscularlv 1 

1 
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depth. There was a papillary mass of grayish red, somewhat necrotic tissue, extend- 
ing downward from the right cornual area of the uterine cavity. This mass measured 
33 by 10 by 5 mm. and was attached at various points to the endometrium. It pro- 
truded through the endocervical canal. Careful dissection of the right lateral angle 
of the uterus and the isthmus of the tube showed the papillary growth to be con- 
tinuous with a large right intratubal mass. The right tube was markedly dilated 
throughout its entire length and measured 16 by 11 by 7 cm. in size. Its surface 
was gray and smooth except for a few fibrinous and fibrous adhesions. In places 
the wall of the tube was so tliinned that perforations had occurred, and through 
these perforations gray necrotic tissue protruded. Cut section of the tube showed 
it to be completely filled with grayish pink necrotic tissue. Numerous small 
hemorrhages and areas of yellowish- orange necrotic tissue were scattered throughout 
the tumor. In places this mass was firmly attached to the inner wall of the 
Fallopian tube. In other regions it merely dilated the tube but was not definitel}' 
attached. Various transverse sections of the tube showed this tumor to pass 
through the lumen of the tube and into the uterine cavity, where it was implanted on 
the endometrium. The fimbriated end of the tube was sealed by fibrous adhesions. 



Fig. 1. — Uterus, carcinomatous right Fallopian tube, and sarcomatous right ovary 

viewed from the posterior side.' 

The right ovary was attached to the tubal mass by adhesions though separation 
was not ditficult, the adhesions being friable and easily torn. The right ovary 
measured 5% by 4 by 4 cm. and was mealy gray in color. It had an irregular con- 
sistency from firm to pultaceous. Cut section revealed several cavities that were filled 
with a thin milky fluid. 

The left tube and ovaiy appeared normal, except for surrounding fibrinous and 
fibrous adhesions. 

Microscopic Findings . — Examination of the right Fallopian tube showed it to be 
lined with a columnar and pseudostratified columnar epithelium. Numerous small 
and large papillarj' projections extended in all directions and completely filled the 
tube. In places they were compressed together and formed solid bands of epithelium 
with some tendency toward acini formation. Towards the central portion of the 
tnbe the tumor had apparently outgrown its blood supply^ and the tissue was com- 
pletely necrotic. The individual cells were generally large columnar, but varied 
markedly in both size and shape. Numerous mitotic figures were present, as many 
as four to eight being present in a single high power field. The nuclei, most of 
which were oval shaped, contained large amounts of diffusely scattered nuclear 
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nhdoniinal or pelvic regions prior to her present illness. Of interest is the patient s 
menstrual history. Her last menstrual flow was ten weeks before her hospital 
admission. This was an interval of complete amenorrhea, not even a spotting of 
blood had been present. Her menses prior to this time had been regular in all par- 
ticulars: onset at thirteen years, interval thirty days, duration four to five days. 
Her obstetric history showed one pregnancy ten years previously, terminating in a 
spontaneous abortion at four and one-half months. 

Physical examination on admission revealed an obese colored female about the 
stated age, not apparentlj’ ill. Her temperature was 99.4° P., pulse 90, blood pres- 
sure 130/90. A large abdominal tumor was obvious, and some lower abdominal 
tenderness was present. Vaginal examination revealed a nuUiparous introitus. The 
cervix was enlarged, soft, and boggy. It was smooth, sj’mmetrical, and well 
cpithelized. Lying iii the cervical canal were particles of friable gray tissue. Bleed- 
ing occurred when a portion of this tissue was removed for histologic examination. 
The body of the uterus could not be defined as an independent mass. It seemed to be 
replaced by a hard fixed multinodular mass, which extended into each iliac fossa and 
to tlie level of the umbilicus. We felt that the patient had fibromyomas complicated 
by some t 3 ’pe of degeneration or abortion, however pathologic examination of the 
tissue removed from the cervical canal revealed a glandular tj'pe of carcinoma which 
was interpreted as being adenocarcinoma of the bod.y of the uterus. 

Lahoralory Findings . — The urine revealed rare red blood cells and frequent pus 
cells with clumping. Blood studies showed: hemoglobin S.O Gm.; red blood count 
.'1,000,000; white blood count 7,900. The differential count was 79 per cent polj'mor- 
phonuclear leucocytes, 18 per cent Ij-mphocj’tes, and 3 per cent monocytes. An 
nnteropo.storior roentgenogram of the abdomen revealed a tumor mass to be some- 
what eccentrically placed on the left side. In the lateral view a rounded tumor 
mass, having the appearance of a fibroid, was seen above the pelvic brim. 

Operation and Findings . — The cervix was closed b,v suturing, preliminarj' to open- 
ing the abdomen. The peritoneal cavitj’ was found to contain much old hemolj’zed 
and clotted blood. A large, kidnej’-shaped tuboovarian mass (carcinoma) filled the 
lower abdomen. The mass apparentlj- arose from the right side of the uterus but 
turned back and over the fundus, practicallj' concealing the uterus. The mass was 
in contiguitj' with the entire right side of the moderatelj' enlarged uterus, and 
was firml.v adherent over a broad area to the floor of the right pelvis, as an intra- 
ligamentous tumor. There were several perforations in this large semisolid mass, 
tiirough which much friable tissue pas.sed when onlj- slight pressure was made on 
its surface. Tliere was another mass (sarcoma) Ij'ing posterior to the larger one, 
and it contained soft pultaceous areas which were easily broken into. A thin millvj' 
fluid extruded. No Ijmiphatic metastases were demonstrable, and the firm clots 
filling the abdomen made it difficult to ascertain the x^resence or absence of estab- 
lished peritoneal growths. The operation consisted of a bilateral salx)ingo-oophorec- 
lonu', a supravaginal hystercctonn', and excision of a xiortion of adherent omentum. 
Removal of the cervix was thouglit inadvisable. Hemostasis was difficult because 
of tile friability' and vascularit}- of tissues. The abdomen was closed without 
drainage. 

The patient was given 000 e.e. of citrated blood following the operation. Her 
{lostojicrative course was essentially uneventful. On the eleventh j)Ostoperative day, 
intensive deep x-niy therain- was .started. Six weeks following the operation viable 
cancer tissue was found at the external cervical os, so .3,000 mg. hours of radium 
was given by fandom into the cervical canal. The patient was in good health at 
the end of twelve months and was showing no evidence of recurrence. "We consider 
her chances for a five-year survival practically nil. 

PATHOLOGIC REPORT 

Gro.w.— TIic specimen consisted of a supravaginallv amputated uterus and both 
adnexa. The uterus measured 7 by 5^2 by 4Vj cm. The surface was covered with 
fibrous adhesions. Tlie endometrium was thickened, measuring 0 mm. in its greatest 
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and occluded the lumen of the isthmus. A section through the uterus showed that the 
tumor had implanted on, and infiltrated into, the endometrium. The endometrial 
lymphatics were involved. The i.slands and strands of tumor cells in the uterus were 
similar to those seen in the Fallopian tube. The central part of the uterine papillary 
outgrowths was necrotic and round laminated deposits of calcium were present. A 


Fig. 4. — Low power of tlie sarcomatous right ovary. Note the tendency to form 

strands. 
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material and large nucleoli. There was -very little stroma present. Thin-walled 
blood vessels were numerous. A section of the tube through the isthmus showed 
a picture similar to that seen in the distal portions. The growth protruded into 
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INHIBITION OF LACTATION WITH STILBESTROL 

Evri B. Mendel, M.D., Allan M. Goldman, M.D., and Arthur 
Caire, Jr., M.D., New Orleans, La. 

(From the Department of Obstetrics, Titlane University School of Medicine and the 
Out-Patient Obstetrical Department of Touro Infirmary) 

P RIOR to the synthesis of stilbestrol the suppression of lactation was 
frequently painful and difficult to accomplish. This study deals 
with the administration of stilbestrol orally in order to determine its 
efficacy in inhibiting lactation. 

Fifty-five eases, 44 of which were primigravidas, requiring drying 
of the breasts were selected. Indications for the suppression of lacta- 
tion were death of the fetus, breast abscess, sore nipples, etc. 

Three nursing patients with severe painful engorgement were also 
given stilbestrol. 

During the period of treatment, the patient’s fiuid intake was not 
restricted, tight binders were not employed and strong purgation was 
omitted. 

JIETHOD OF ADMINISTRATION AND RESULTS 

We administered 5 mg. of stilbestrol once a day for four days to 26 patients, 
beginning the first post-partum day before engorgement had taken place. In these 
cases this dosage seemed sufficient. No nausea, no increase of locliia, or other side 
effects were noted in this group of patients. After four days of drug therapy, the 
breasts were soft and not painful. In a few cases a thin watery secretion was 
noted, but the results were considered satisfactory. 

One interesting ease was a patient with diabetes mellitus whose daily insulin 
requirement was not affected by the use of stilbestrol. This patient was a 20-year- 
old severe juvenile type of diabetic whose daily insulin requirement was 40 units of 
protamine zinc insulin. She received 5 mg. of stilbestrol daily for four days. 

No medication was administered until engorgement or lactation had taken place 
in 29 patients. In these cases, the average dose of stilbestrol was 5 mg. twice a day 
for two days followed by 5 mg. daily for two days. 

In one case severe nausea and vomiting was noted after 20 mg. of the drug 
had been administered, necessitating discontinuation of the drug. This patient had 
developed a breast abscess three weeks post partum. It is interesting to note that 
she had suffered from nausea and vomiting to some degree throughout her entire 
pregnancy. 

Five patients who had received infusions of glucose and three with unilateral 
abscess of the breast responded satisfactorily onlj’ after receiving subsequent doses 
of stilbestrol of 5 mg. once a day for four days. 

One patient eight months post partum responded satisfactorily after 60 mg. of 
stilbestrol had been given. In this case engorgement subsided in thirty-six hours, 
pain disappeared in forty-eight hours, and complete suppression of lactation oc- 
curred in six days without any toxic sj’mptoms. 

In this group there were 3 patients who had shown signs of toxemia of pregnancy 
or pre-eclampsia before delivery. In none of these patients could we find any toxic 
effects from the drug. One of these patients received the average dose of stilbestrol 
from the third through the sixth post-partum day with good results. On the tenth 
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few fairly normal endometrial glands were present, but even these showed marked 
dilatation and evidence of hyperplasia. 

The right ovary was composed of tissue that was entirely different from the tubal 
carcinoma. Running in all directions were strands of large spindle- and spheroidal- 
shaped cells. The nuclei contained varying amounts of nuclear material and enlarged 
nucleoli. Mitotic figures were numerous, there being 6 to 10 present in some high 
power fields. The stroma was very scarce, the entire ovary being made up of 
malignant cells. Numerous thin-walled blood vessels were present and in places only 
a single layer of edematous endothelium was present. At one point the carcinoma 
of the tube had invaded the sarcoma of the ovary. 

The left tube and ovary were essentially normal histologically. 

COMiMENT 

Two rare malignant tumors, a primarj’ carcinoma of the right Fallopian tube, 
and a primary sarcoma of the right ovaiy were coexistent. To our knowledge this is 
the first time that this combination of malignancies has been reported. 

Contrary to the usual route of spread, the carcinoma of the Fallopian tube had 
grown from the tube into the uterine cavity and liad become implanted on the 
endometrium and on the mucosa of the endocervix. The carcinoma involved the 
lymphatics of the tube and uterus in a few isolated areas. By direct extension it 
had infiltrated the sarcomatous right ovary. 

The microscopic picture of the carcinoma was that of a papillary type, but in the 
more compressed areas it had an alveolar arrangement. This agrees with Liang ’s'* 
belief that both the papillary and the papilloalveolar type are the same morphologic 
tumor. 

The polymorphous cell sarcoma of the right ovary was highly malignant, and the 
entire ovary was involved. The predominating cell was spindle-shaped, with the 
other cells varying markedly in both size and shape. 

AVe wish to express our appreciation to Dr. L. L. Griffin and Dr. Gus Eckhardt for 
their aid with the photomicrographs. 
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The author concludes a general study of the subject of spurious or imaginary 
pregnancy and a report of seven cases observed in Boston Lying-in Hospital during 
the last thirteen years with the following summary: 

Pseudocyesis is a clinical entity that has existed unchanged in its symptomatology 
since Hippocrates first described it. Explanations of etiology mirror the medical 
thouglit of each generation, from the old physiologic explanation of “wind in the 
womb ’ ’ to the newer concept that places the syndrome on a physiologic basis. The 
only additional aids to diagnosis have been the employment of roentgenography and 
of the biologic tests of pregnancy. Neither of these supersedes caution of the 
physician in diagnosing pregnancy. Todaj-’s treatment is identical with that of 
our medical forbears, except that it is garnished with psychotherapy. 

Hugo Ehrenfest 
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2. An average dose of 20 mg. in the nonengorged breasts and 30 mg. 
after engorgement or lactation appeared to give satisfactory results 
without supportive treatment in 81 per cent of the cases. 

3. Some complicated cases (17 per cent) will require additional 
therapy with the drug. 

4. Nausea and vomiting in one ease (2 per cent) was the only toxic 
effect of the drug noted. 

5. Stilbestrol will alleviate pain and engorgement in the nursing 
mother without inhibiting lactation. 

6. Pre-eclampsia and toxemia of pregnancy before delivery do not 
contraindicate the use of stilbestrol. 

7. In one ease, stilbestrol did not affect the dailj’’ insulin requirement 
of a severe diabetic patient. 

Stilbestrol supplied through the courtesy of Eli Lilly Co, 
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A KOENTGENOLOGIC SIGN FOR THE DETECTION OF 
PLACENTA PREVIA 

Robert P. Ball, M.D., and Ross Golden, M.D., New York, N, Y. 

(From the Department of Fadiology of the Presbyterian Eospital and the College of 
Physicians and Surgeons, Columbia University) 

T he location of the placenta has been shown ante partum with the 
aid of roentgenography in the following manner: (1) by the injec- 
tion of absorbable radiopaque media into the amniotic cavity (2) 
by the injection of colloidal thorium dioxide intravenously;^’® (3) Iw 
the use of radiopaque media in the urinary bladder and (4) b.y 
roentgenograms of the abdomen to show tlie soft tissue shadows of the 
uterus which may be combined with the injection of air into the ui’inary 
bladder or reetum.^®'^® The first tivo procedures should not be used 
on human beings, because in (1) abortions are produced, and in (2) the 
radioactive substance is not eliminated from the body. 

The roentgen sign herein reported is based on the fact that a fetal 
head will dip into the pelvic inlet and occupy the midcoronal and mid- 
midsagittal planes of the superior strait when the mother is standing. 
It is applicable only in cases with a single fetus in cephalic presentation. 
This will include about 95 per cent of pregnancies. Anj^ pelvic tumor 
mass of sufficient size can displace the fetal head from the mideoronal 
or midsagittal plane or prevent it from dipping below the level of the 
brim of the inlet. Such a mass might be a uterine fibroid, an ovarian 
cyst, an overdistended bladder or rectum, or the placenta implanted 
low in the uterus. All except the latter can be ruled out by the usual 
methods of examination. 
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post-partum day, however, she developed an acute mastitis with a sudden rise in 
temperature to 104° F. Stilbestrol was given again for a total of 50 mg., during 
the next eight days. The mastitis subsided completely. This patient, ' therefore, 
received 80 mg. of stilbestrol without any toxic symptoms, despite the fact that she 
was a pre-eclamptie before delivery. 

It was observed, also, that 8 other patients with breast abscesses required no 
larger dose of stilbestrol than the average. Therefore, in this group there were 
21 cases in which complete drj’ing of the breasts was carried out to our satisfaction 
on the average amount of stilbestrol. 

In 3 cases of severe engorgement and painful breasts in the nursing mother, we 
administered 5 mg. of stilbestrol for two days. In these cases engorgement and 
pain rapidly subsided but lactation continued. Although this group is small, it 
seems to indicate that stilbestrol will not stop lactation in the nursing mother and 
is useful in painfully engorged breasts. 

DISCUSSION 

The dose of stilbestrol selected was arbitrary and was not based on 
any previous experience with the drug. Enseals and tablets were used 
at random. We noted that the 5 mg. tablets originally supplied for 
clinical investigation were apparently more efficacious than a total of 
five 1 mg. tablets. 

Our cases included both white and colored patients from the ob- 
stetric ward of the hospital and the home delivery service. Several of 
our cases were complicated witli liigh fevers due to pyelitis, upper 
respiratory infections, etc., but this did not seem to influence the effect 
and value of the drug. All of our patients have been followed up for a 
period ranging from one to five months. 

SUMMARY 

Fifty-five eases have been presented in Avliich stilbestrol was used to 
inhibit or stop lactation both before and after lactation had occurred. 
In the average cases, a total of 20 mg. Avas used in the nonengorged and 
30 mg. in the engorged or lactating breasts. The end results of both 
procedures were satisfactory. Abscess formation in the engorged 
breasts, as well as excessive amounts of fluid by the intravenous route 
and prolonged lactation, seemed to necessitate an additional amount of 
drug therapy. 

Three cases of severe painful engorgement of the breasts in the 
nursing mother responded favorably to 10 mg. of the drug without in- 
hibiting lactation. 

In one ease of a severe juvenile diabetic, the administration of stil- 
bestrol did not affect the insulin requirement. Since the report of the 
use of estrin to reduce the insulin requirements of diabetics, further 
study of the effects of stilbestrol (synthetic estrin) on diabetic patients 
will be interesting to observe. 


CONCLUSION 

1. Stilbestrol by the oral route has been efficacious in 54 cases 
(98 per cent) to inhibit lactation. 



532 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


In roentgenograms taken during the last ten to twelve weeks of gestation, by the 
technique described, the fetal head will be found normally in the midsagittal and 
midcoronal planes of the superior strait, and, even if not engaged, it will be dipping 
below the level of the brim of the true pelvis (Fig. 1 and 2). When the fetal head 
is not found in either the midsagittal or midcoronal planes and the lowest point 




Fiff. 4. 

Figs. 3 and 4. — Tracings of roentgenograms taken in anteroposterior and lateral 
views of a woman in the fortieth week of gestation standing erect. There was no his- 
tory of vaginal bleeding. 

The position of the fetal head, displaced to the right of the midline and not dipping 
below the inlet, suggested the presence of a pelvic tumor mass. 

The patient was delivered by cesarean section. The placenta was found lying over 
the internal os of the cervix. I L is the ileopectineal line, indicating the plane of the 
pelvic inlet. 


of the fetal skull is at or above the level of the pelvic inlet, it indicates a displace- 
ment by a soft tissue mass in the pelvis (Figs. 3 and 4). If the pelvic mass is not 
due to a fibroid, ovarian cyst, or overdistended sigmoid or urinary bladder, it may 
be a low implantation of the placenta (placenta previa). 
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TECHNIQUE OF EXAMINATION 

Eoentgenograms of tlie pelvis are taken in anteroposterior and lateral views with 
the patient standing. A vertical Potter-Bucky diaphragm is used. A convenient 
anode-film distance is 36 inches. Cassettes holding 14 by 17 inch films are used in 
order to include the shadow of the fetus and uterus. In the lateral view the central 
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TWIN PREGNANCY IN THE RUDIMENTARY HORN OF A 
BICORNUATE UTERUS ASSOCIATED WITH 
RENAL AGENESIS 

Albert H. Lahmann, M.D., P.A.C.S., George S. Kilkenny, M.D., and 
A. C. JMietus, ]\I.D., Miliyaukee, Wis. 

(From the Department of Obstetrics and Gynecology, Milwaulcee County Hospital, 
and the Marquette University School of Medicine) 

T he patient, M. S. (236083), aged 26 years, liad frequented tlie Outpatient De- 
partment since 1933, complaining of alternate periods of liypomenorrhea and 
amenorriiea. Several times the diagnosis of right ovarian cyst or right ectopic preg- 
nancy had been made, but the diagnosis disqualified on further investigation. In 
June, 1939, a diagnosis of pregnancy was verified by the Friedman test. The 
date of expected labor was estimated for September 22. In September, however, 
the uterus was found to be only the size of an eight months’ pregnancy. Her 
prenatal course had been uneventful until the October rfisit, at which time fetal heart 
tones were no longer heard, the patient began to lose weight and developed a two- 
to three-plus albuminuria, unaccompanied by hypertension. A flat plate of the 
abdomen revealed two fetal heads but only one fetal spine. On October 28, she 
began to spot vaginally, but since the spotting was not associated with pain she 
deferred entering the hospital until two days later. The only relevant notes in her 
past history were that she had had scarlet fever in her childhood and that she had 
received, in 1934, stimulating doses of x-ray to her ovaries and had received thyroid 
and ovarian substance in 1933 to 1935 for liypomenorrhea. 

Examination on admission revealed a well-developed, well-nourished white female 
not in active labor. Temperature, pulse, and respiration were normal. Blood 
pressure was 128/88. Her head and neck showed no abnormalities; the lungs were 
clear; the heart appeared normal. In the abdomen, the uterus was the size of an 
eight months’ pregnancy. It was quite tense but not tender. One was unable 
to outline definitely fetal position. No fetal heart tones were heard. Eectal examina- 
tion offered no diagnostic assistance, inasmuch as both the presenting part and the 
cervix were out of reach. A eystogi-am was done and apparently was negative for 
placenta previa; it did, however, show two fetal heads but visualized only one fetal 
spine. 

On October 31, the patient passed a piece of tissue grossly resembling placenta. 
Microscopic section revealed decidual tissue, but no chorionic villi were found. 
Fetal heart tones were not heard. An electrocardiogram showed no fetal heart beats. 
Eepeated x-rays failed to reveal the second fetal spine. A sterile vaginal examination 
disclosed an unfavorable cervix about one inch long, which admitted only a fingertip. 
The presenting breech was found dipping into the inlet. No bleeding followed the 
vaginal examination. A medical induction, consisting of castor oil, quinine, and an 
enema, failed. On November 3, the Friedman test was reported as negative. When, 
on the next day, a repetition of the medical induction was ineffective, rupture of the 
bag of waters was decided upon. A sterile vaginal examination again revealed an un- 
effaced cervix admitting no more than the tip of one finger. The bimanual examina- 
tion was confusing. A hard, fixed mass was felt on the right; a movable mass was 
felt on the left. An Allis forceps could not be passed beyond 1% inches, and the 
examiner was unable to grasp membranes with the instrument. It was concluded 
that a mass was obstructing in the region of the internal os. On November 6, a flat 
plate of the abdomen finally revealed two heads and two fetal spines. On November 
8, under gas anesthesia, the cervix was dilated with Hegar and Goodell dilators 
and a Voorhees’ bag was inserted. The following day, the bag fell out but the 
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From our experience over a period of four years in examining roentgenograms of 
pregnant women, taken during the last trimester of gestation and -with the patient 
erect, we believe any displacement of the fetal head from the midline is significant. 
We have accepted, for a tentative working basis, a linear displacement of one-third 
tlie diameter of the fetal head from its usual position (Fig. 1) to represent the 
presence of an abnormal pelvic mass. It may be that smaller degrees of displace- 
ment combined with the failure of the fetal head to dip into the superior strait 
will prove to be significant. One can definitely' rule out the presence of a placenta 
previa when the fetal head is found dipping into the pelvic inlet and not displaced 
from the midcoronal or midsagittal planes. 
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Elliott, Gillespie, and Holland, Eardley: An Outbreak of Pemphigus Neonatorum 

in a Maternity Home, Lancet 1: 169, 1941. 

An outbreak of skin infection resembling pemphigus neonatorum occurred in a 
maternity home: 22 infants, 2 mothers, and 1 nurse were affected. 

Profuse, almost pure cultures of Staph, pyogenes were obtained from the lesions 
in 10 out of 11 cases examined bacteriologically and all were found to be type lllc 
(Cowan). 

A nurse who had two skin lesions was a nasal carrier of staphylococci of the 
same type. Staphylococci of this type were also recovered from plates exposed 
to the air during the outbreak in two wards in whicli W'ere infected patients and in 
the nurses’ dining room. These organisms w'ere not isolated from the air of two 
unoccupied wards or a ward containing an uninfected patient. The evidence sug- 
gests that the nurse may have been the source and also the means of spread of the 
infection. 


Carl P. Huber 
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The laboratory findings during her period of hospitalization were as follows: 

Nonprotein nitrogen ranged from 24.0 to 33.3 mg. per cent. 

Urea nitrogen ranged from 16.8 to 28.6 mg. per cent. 

Creatinine ranged from 1.5 to 1.7 mg. per cent. 

Total protein ranged from 7.60 to 8.36 mg. per cent. 

Albumin-globulin ratio ranged from 4.51/3.09 to 5.54/3.46. 

Twenty-four-hour albumin ranged from 4.28 to 12.4 Gm. 

Cholesterol ranged from 125 to 187 mg. per cent. 

Uric acid was 3.4 mg. per cent. 

Sedimentation rate varied from 112 to 134 mm. precipitation (IVestergren) 
in two hours. 

Hemoglobin varied from 12.5 to 13.5 Gm. 

White blood connt varied from 18,200 to 12,200. 

Urinalysis: sugar negative; albumin varied from one-plus to four-plus. 

This patient was seen in December, 1940, at which time a urologic check-up was 
done. Cj'stoscopy revealed the left ureteral orifice in normal position and function- 
ing. There was no evidence of the right orifice. A No. 6 F. ureteral catheter was 
passed full length on the left, releasing 3 c.c. of clear residual urine. Indigo carmine 
appeared from the left side in three minutes with good concentration, but there was 
no evidence of the right orifice in the bladder or urethra. The flat plate of the 
abdomen and left retrograde pyelograms showed the left kidney somewhat enlarged; 
the right kidney was absent. 

SUMIMARY 

Presented herewith, because of its rarity, is a case of twin pregnancy in the 
rudimentary horn of a bicornuate uterus with associated renal agenesis. Gestation 
had progressed to approximately seven months before fetal death occurred. The 
uterus was unusually refractory to all attempts at the induction of labor. 

In retrospect, the lipiodol injection into the uterine cavity was a procedure open 
to criticism. 

The case illustrates typically enough the extraordinary difficulty encountered in 
making a diagnosis of extrauterine pregnancy. 


PREGNANCY COMPLICATING HODGKIN’S DISEASE 
( LYMPHOGRANULOMA MALIGNUM) 

J. Irving Kushner, M.A., M.D., New York, N. Y. 

(From the Departments of Obstetrics and Pathology, The Bronx Hospital) 

T he incidence of pregnancy complicating Hodgkin’s disease is of such unusual 
occurrence that the following case report was deemed worthy of presentation. 
There are only two other cases fully reported in the literature.i> 2 

E. S. (Bronx Hospital No. 68772), white, Jewish, aged 27 years, was referred by 
her family physician for obstetric care in March, 1936. She had had one previous 
spontaneous full -term deliver}' -with an uneventful puerperium in 1932. Her past 
medical and surgical history were irrelevant. Her pelvis was of the gynecoid type; 
physical examination, urine, and blood pressure were normal and the Wassermann 
reaction was negative. After a normal prenatal course she was delivered spon- 
taneously on Aug. 13, 1936, after a seven-hour labor of a living male child, weighing 
8 pounds. Her puerperium was not remarkable and she was discharged on Aug. 22, 
1936. 

She was not seen again until Oct. 30, 1937, when she was readmitted to Bronx 
Hospital (No. 82501) because of progressive glandular enlargements of the neck 

‘Presented at a meeting of the Clinical Society of the Bronx Hospital, May 12, 1941. 
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patient Tras not in labor. Taginal examination at that time revealed that tlie dilated 
cervix led into a small emptv uterine cavity. 

On November 11. lipiodol n-as injected into the uterine cavity. Pictures vrere of 
no diagnostic value. PoUoTving this procedure, the patient developed a febrile re- 
act! on- 

On PTovember 20. tvith a preoperative diagnosis of t-svin pregnancy, either extra- 
uterine or in an anomalous uterus, the patient -svas subjected to a laparotomy. A 
subtotal hysterectomy and a right salpingooophorectomy were performed. 

A twin preffnancy was found in an appendage (rudimentary horn) which was 
attached to the right side of the main body of the uterus in the region of its 
internal os. The appendage measured 9 by (i®4 by 0 inches. Both fetuses were 
female, measured 26..5 cm. and 2S.5 cm. in length, respectively, and were macerated. 
The umbilical cords measured 29 cm. and 2.5 cm, in length, respectively. The 
placental mass occupied most of the inner wall of the cavity. The wall of the 
appendage (rudimentary hoin i measured S mm. in its tliiekest portion. Included 
in the specimen were a tube and ovary, the latter measuring (i.5 by 1.5 by 1.5 cm., 
which, on opening, revealed a cavity containing a small amount of red fluid blood. 
The uterus proper measured approximately t>.5 by 4.5 by 3.5 cm. 



Fip 1.— Sketch of specimen -(-iewed from behind, showine right tube and ovarj- and 
msertijn of round ligament into rudimentaiw horn. The pedicle passes from the larger 
gravjd to the nonpregnant organ. 

Suhserously, there were noted two hard nodular projections (fibroids), each of 
which measured approximately 1 cm. in diameter. The pedicle between the 
rudimentary horn and the uterus proper measured .3.5 cm. in lengfh. Although no 
canal could be probed between the two. microscopic section revealed the presence of 
such communication. The round ligament on the left was attached to the uterus 
proper; on the right, it was attached to the anterior superior portion of the rudi- 
mentary horn. A-rays of the fetuses revealed osseous skeletal development cor- 
responding to that of a 614 to seven months' fetus. 

The postoperative course was uneventful until the tenth dar. at which time she 
developed an embolus with a lung infarct in the left base. One week later, having 
^een^ afebrile and asymptomatic for thr-ee days, she signed her release from the 
Ospital. Intravenous pyelograms taken shortly before her discharge showed no 
ureteral shadow and no dye excretion on the right. The left kidnev was fairlv well 
outlined and appeared to be normal. 
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terian Hospital by request of the family, where she died nine days later. Necropsy 
confirmed generalized Hodgkin’s disease (lymphogranuloma malignum).* 

Follow-up studies on the baby (because of the exposure to radiation), now two 
and one-half years old, showed a normal development for her age, 

SUMMARY 

A case of Hodgkin’s disease is reported, complicated by a gravidity. The pa- 
tient received radiation therapy during the early months of her pregnancy. A 
healthy child was born, whose subsequent development was normal. 

I am indebted to Dr, Meyer Rosensohn for his advice in the preparation of this 
report, and to Dr. Joseph Pelsen for the photomicrograph. 
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PLACENTA PREVIA IN THREE SUCCESSIVE PREGNANCIES 

C. J. Andrews, M.D., F.A.C.S., and Richard B. Nicholls, A.B., M.D., 

F.A.C.S., Norfolk, Va. 

jWT ES. C. G, P., aged 29 years, first consulted us on Nov. 7, 1934 ; her last men- 
IVl struation had occurred on Sept. 14, 1934. Family history was irrelevant. She 
had had no previous pregnancies. Relevant in her past history was uterine bleeding 
which was treated unsuccessfully by two dilatations and curettages of the uterus but 
was successfully treated by implantation of 400 mg. hr. of radium. Her pregnancy 
was uncomplicated until Feb. 11, 1935, when the patient had slight, intermittent, 
bleeding for several months. About April 5, 1935, she developed hypertension and 
was kept in bed for six weeks. Spontaneous rupture of her membranes occurred on 
May 14, 1935, and she was hospitalized at the Norfolk General Hospital with the 
preoperative diagnosis of placenta previa, transverse position with ruptured mem- 
branes, and hypertension. A low cervical cesarean section was started under gas and 
local anesthesia. In separating the bladder from the uterus, the bladder was found 
to be attached intimately to the cervix and could not be separated. There were large 
dilated veins at this point. It was, therefore, impractical to do a typical low 
cervical section, so the incision was carried down to the point near the internal os 
from which the bladder was separable, and thence up high enough into the uterus 
to permit delivery of the baby. The eight months' baby was extracted by breech. 
He cried immediately and was placed in an incubator. The uterine wall was very 
thick, even down to the cervix, and gave the impression of a fibromyomatous uterus. 
A section of the uterus wms removed for biopsy, and it showed fibrosis of the uterine 
muscle. After closure of the uterus, it contracted satisfactorily. The placenta had 
been located in the lower segment of the uterus entirely covering the cervix. Ex- 
cept for a few white infarcts, the placenta was grossly normal. The patient's puer- 
perium was uncomplicated. The baby died. Autopsy showed only prematurity. 

The patient continued well and became pregnant again, her last period being 
March 1, 1936. The pregnancy was uncomplicated until Oct. 18, 1936, when she 
noticed slight brownish spotting from the vagina without free bleeding. The spot- 
ting was controlled by bed rest until Oct. 23, 1936, when the patient was awakened 
by slight vaginal pain and found herself lying in a pool of fresh blood. She vf&s hos- 
pitalized immediately and a modified low flap Beck cesarean section was done. The 
diagnosis of placenta previa with transverse lie and premature separation of the 
placenta was confirmed at operation. The placenta was centrally located over the 
internal os, and a large clot was found on its maternal surface. The 7 to 7% 

♦Courtesy of Dr. William C. Von Glabn, Presbyterian Hospital. 
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and the left airiHa during the past Tear, accompanied bp severe itching of tvro rveeks ' 
duration. Positive findings on this examination Trere; Bilateral enlargements of the 
cervical and snpraclavicnlar Ivmph nodes, the glands ranging in size from that of 
a pea to that of a small vabint. The glands were discrete and freely movable. 
There were also present enlarged nodes in the right axilla and left ingpinal region. 
There was present a moderate secondaiy anemia with 66 per cent Hg and 4.0 mil- 
lion red blood cells, a ndld lencocyt-osis of 1.3.000 with SO per cent polymorphonn- 
elears: and widening of the mediastinum by x-ray was noted. 

A biops.v of one of the cervical nodes revealed Hodg ki n '= disease ('lympho- 
granuloma 'mabgnum) (Path, No. 12785). Patient was discharged for radiation 
therapy. 

During the next four weeks she received radiation consi.=ting of 1.200 r. units in 
divided doses through % inch copper and 1 inch aluminum filter over neck and sternal 
regions. Her blood count remained stationary, but because of the amenorrhea and 
a suggestive enlargement of the uterus, a Friedman test was done, which was re- 
ported as positive. It was decided to let her continue her pregnancy because 
Hodskin's disease would not preclude the development of a normal viable fetus, 
nor would this pregnancy endanger the bfe of the mother or aggravate the course of 
her disease. 
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Eig. 1. — Cerv-ical node, high power, showing the Dorothy Reed cells. 


On Sept. IS. 1.P.3S, .«he had a spontaneous debvery of a 6 pound 2 ounce, living, 
normal female child. Her puerperium was uneventful and she was discharged on 
Sept. 27. 193S. 

_ During the next two years, that is. until .July 1, 1940, she had several di- 
wded courses of radiation (to the same areas as before i. totaling .3,000 r. units. Her 
^ ood picture was maintained at a level of 70 per cent Hg with .3.8 million red 
ood cells by three 500 c.c. citrate transfusions during that period as well as bv 
iron therapy orally. Suddenly, during the end of -July she began to experience 
periods of pyrexia accompanied by a severe anemia and sudden enlargements of the 
cnjical. ^inguinal, and axiUary nodes. .She was readmitted to the Bronx Hospital 
*1 [ ou Nng. 1, 1.040. Despite two 500 c.c. transfusions and 700 r. units 

0 radiation in divided doses: her temperature ranged between 101° and 10.3° F., of 
e septic type: hemoglobin fell to 48 per cent with 2.6 miUinn red blood ceU= 
atid her condition became poor. On August 10, sbe was transferred to the Preshy- 



NONPUERPERAL INVERSION OP THE UTERUS 

Emma Selkin-Akonson, M.I)., P.A.C.S., and Benjamin Karen, M.D. 

New York, N. Y. 

(From the Gynecologic Service of Bronx Hospital) 

I N THE present case there was no evidence of a recent pregnancy, the last child 
being delivered seven years previously. Neither were there any tumors or other 
masses that might have predisposed to its formation. 

Mrs. F. 0., aged 38 j’ears, was received in the emergency room of the Bronx 
Hospital on July 18, 1940, at 5:30 p.m. She complained of vaginal bleeding in con- 
junction with sharp abdominal pains, intermittent in character, which had begun 
five hours earlier. 

She had been seen at the gynecological clinic during the previous month because 
of vaginal bleeding. She had been told that she was three months’ pregnant and 
was advised to have a Friedman test. She did not return to the clinic. It had been 
further learned though that, for a year prior to admission, she had been having 
metrorrhagia. During the past two weeks there was some slight abdominal enlarge- 
ment and some fluid had been seeping from the vagina. 

Her menstrual history was normal. She had had three children, the youngest 
was born seven years previously at Lincoln Hospital. There was no history of 
miscarriages or abortions in the interim. 

• Examination showed an obese adult, well developed and not in acute shock or 
distress. Her heart and lungs were normal. The abdomen was soft with no masses 
or tender areas; the liver and spleen were not palpable. Pelvic examination showed 
active bleeding; a corrugated mass was found to fill the upper part of the vagina. 
The provisional diagnosis was incomplete abortion, and the patient was taken to the 
operating room where she was prepared for the removal of the retained placenta. 

Wren the vagina was exposed there was a sudden gush of a moderate amount of 
serosanguineous fluid and a purplish mass presented itself. This was thought to be 
the placenta. It was grasped with an ovum forceps and gently pulled upon, where- 
upon a small piece partially tore away from the mass. All manipulations were im- 
mediately discontinued and, with the patient under anesthesia a re-examination 
■was begun. The mass was found to be purplish, edematous, and about the size of a 
large grapefruit. It extended upward in the form of a truncated cone, the base 
being wider than the apex and the cervical rim was palpated high in the vaginal 
vault. It was rough in contrast to the smooth feel of the vaginal mucosa. No e'vi- 
dence of polyps, pedunculated fibroids, or any products of conception were found. 
A diagnosis of inversion of the uterus then became evident and attempts were made 
at reposition. This proving unsuccessful, the vagina was then packed with iodoform 
gauze. Later attempts at reposition -were again unsuccessful. The vagina w'as re- 
packed and the patient was prepared for immediate laparotomy. 

The abdomen was entered through a suprapubic incision. On opening the 
peritoneum the diagnosis was confirmed. Both ovaries and part of the tubes were 
in the concavity of the inversion. The iodoform vaginal packing -^vas removed and 
with the assistant ’s hand in the vagina, efforts were made to reduce the inversion, but 
without success. A complete hysterectom}' was then performed and iodoform gauze 
was placed in the vagina before its closure was completed. A cigarette drain was 
theif placed in the cul-de-sac and the abdomen closed, in the usual manner. 

The patient received a citrate blood transfusion, of 500 c.c. immediately after the 
operation. This was followed by a continuous intravenous infusion of 2,500 c.c. of 
glucose (5 per cent) in saline, within the next twenty-four hours. The blood 


540 



AXEKEWS AXD XICHOLLS: PLACEXTA PREVIA 


539 


montis' RaRT cried immediately and lived only for sis liours in tlie Drinker 
respirator. Again, the puei-perium rras tmeomplieated. 

The patient continned •well and returned to ns on June 12, 193S, stating- her 
last menstrual period -was April IS, 193S. She -was found to be pregnant. Her 
prenatal course -was uncomplicated until Oct. 22, 193S, at -which time she yras given 
bed rest for slight elevation in bloo.d pressure. On Oct. 29, 1938, she had a small 
amount of painless vaginal bleeding. The baby -was lying transversely. She -was 
hospitalized but the bleeding increased. Examination revealed a placenta previa and 
a 'transverse lie. A lotr modified eeivieal cesarean section -was performed, the 
diagnosis Teas confirmed, and a dead baby of 6% months’ gestation -was removed. 
Palpation of the uterine cavity revealed a developmental .defect of the uterus. It 
-was shaped like a bieomuate uterus -with the larger horn on the right. This defect 
•was not marked, but upon close scrutiny it made 'the uterus appear heart-shaped. 
A section of the endometrium -was removed for biopsy because of its roughness. 
Biopsy sho-wed masses of decidual cells -with areas of necrosis. The patient’s post- 
partum course -was uneventful. 

Table I 


AETHOE 

NTMBEE OF StjCCESSIVE 

PLACEKTA PEEVIA 

SUSPECTED CAUSE 

Binder- 

2 placenta previa in 1 ease 

Xot given 

Mitchells 

2 placenta pre-ria in 1 case 

Xot given (occurred in 
grarida vii) 

GUliat^ 

4 placenta previa in 1 case 

Xot given 

GOliat (Case of Fitz- 
patrick) 

0 placenta previa in 1 case 

Xot given (occurred in fifth 
through ninth preg- 
nancies) 

Gilliat (Case of Hedbaek) 

2 placenta previa in 1 case 

Xot given 

Gilliat (Case of Eivett) 

5 placenta previa in 1 ease 

Xot given 

MacCarthys 

4 placenta pre-ria in 1 ease 

Xot given (occurred in 
tenth -through thirteenth 
pregnancies) 

Dents ehnians 

2 placenta preria in 1 case 

Exopthalmic goiter and 
uterine fibroids 


A re-rie-w of the literature reveals S cases of placenta pi-evia occurring in suc- 
cessive pregnancies. To these -we add our case -with three successive placenta previas. 
In a ease reported by Otero y Gama, M. (1927)" there -were -two placenta previas 
but not successively (in the patient’s third and fifth pregnancies). Table I gives 
the author, the number of successive placenta pre-rias occurring in each patient or 
case, and cause suspected. 

REFERENCES 
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in widtli surrounding a deep dimpling into which both tubes and ovaries had been 
drawn. The ovaries showed no evidence of recent corpora lutea. 

Microscopically, sections showed myometrium and a small amount of endometrium 
characterized by diffuse edema and congestion. The outstanding feature of this 
tissue was the presence of widely dilated sinuses, many of which were intensely con- 
gested, some seemingly filled with blood and edematous fluid, giving the picture 
of an early infarction. 



Fig. 2. — Necropsy .specimen exhibiting elongated, massive, twisted tlirombus. extending 
into both pulmonary branches from right ventricle (Accession No. 18685). 

Autopsy . — Both the small and large intestines showed a generalized moderate 
degree of distention. There tvas about 1,500 c.c. of cloudj' yellow fluid in the pelvis. 
The operative closure of the hysterectomy was complete with the sutures intact. 
There was no pus in the pelvis and no communication of the pelvic cavity with that 
of the vagina. In the great vessels of the heart, there was a massive embolus which 
extended from the right ventricle into the pulmonary artery, into the right and 
left branches, and into both lungs. The embolus was 1 by 1% cm. wide and approxi- 
mately 12 in. long, being all curled up. There was a post-mortem clot in the right 
ventricle separate and distinct from the embolus. 

COMMENT 

A case of uterine inversion is presented where the symptoms were of one year’s 
duration and not related to pregnancy or the puerperal state. The etiologic factor 
was unknown. No pedunculated fibroids or other intrauterine masses were found. 
The sudden death was due to a large pulmonary embolus. 

57 West 57 Street 

1100 Grand Concourse 
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pressure at the time of operation was 8S/44. One cubic centimeter of cortate 
was given for shock and % gr. of morphine sulphate for sedation. One hour after 
operation the blood pressure was 104/64, pulse 80, and temperature 100° F. On the 
following day, the patient was fairly comfortable, the abdomen slightly distended, 
and she vomited once. Prostigmin 1:2,000 had been given every four hours. She 
voided spontaneously after the operation. When the wound was dressed, the gauze 
was found to be saturated with serosanguineous fluid. On the second postoperative 
day the patient did not vomit, but the distention persisted, and it was necessary to 
institute a Wangensteen drainage. Her temperature rose steadily, reaching 103.6° F. 
on the third and 104.6° F. on the fourth day, although the patient stated that she 
was comfortable. The distention however increased. On the fifth daj-, at 9:50 in the 
morning, while the patient’s bed was being changed, she complained of a sudden 
pain in the right side of her head. She turned over and stopped breathing. Stimula- 
tion was of no avail. 



Fig. l.--Inversion the uterus with both ovaries and tubes (shown at bottom of 
photograph) being drawn into the inverted area (Accession No. 18666). 


On the day of admission (July 18) her urine was negative, but on the next day 
showed albumin 2-plus with many red blood cells. On the twentieth the albumin 
was 1-plus, and there were numerous red blood cells. Her blood test on the 
eighteenth showed Hb, SS per cent; wdiite blood count, 15,500; polymorphonuclears, 
79 per cent; and lymphocytes, 18 per cent. Four days later the wliite blood count 
dropped to 11,900, polymorphonuclears 86 per cent, and Ijunphocytes 6 per cent. 

Gross Pathology (Dr. Felsen). — The specimen is an inverted uterus 17 by 9 hy 
7 cm. The vaginal portion consisted externally of dark hemorrhagic soft tissue the 
most dependent portion of which was markedly lacerated so that portions of tissue 
hung from it on a pedicle. The abdominal portion consisted of a serosal area 5 cm. 
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but cannot account for the development of the tumor in more protected regions as 
the esophagus, larynx, and retromammary space. Eobert Meyer^ reached the conclu- 
sion that this neoplasm results from an abnormal differentiation of the mesenchyme 
cells which ordinarily give rise to connective tissue. In some instances trauma may 
be the causative factor which starts this abnormal differentiation. 

In the normal development of voluntary muscle cells, the individual cell passes 
from a syncytial stage to a myoblastic stage and tlience to a myoflbrillar stage. 
Godlewski, quoted by Klemperer,2 describes the characteristic features of the myo- 
blastic stage as consisting of large polygonal cells in ribbonlike masses with con- 
spicuous cytoplasm free of fat. The description is essentially that represented in 
Figs. 1 and 2 of the mass removed from the labium majus. 



Fig. 1. Fig. 2. 


Fig. 1. — Low power. X150. Van Gieson stain. Typical field showing interlacing 
collagen bundles (dark fibers) and groups of large polyhedral pale cells with 
granular cytoplasm. 

Fig. 2. — High power. x350. Van Gieson stain. Detail of field in Fig. 1 showing 
structural characteristics of nuclei and cytoplasm of the myoblasts. 

Although the myoblastomas are composed of immature muscle cells, they are 
innocent neoplasms and should be treated with conservatism. They grow slowly, 
are wmll encapsulated, do not metastasize, and do not recur. Sarcomatous changes 
have been noted in rare instances.o-s Macroscopically the tumor resembles a fibroma 
or fibromyoma, but these can be differentiated readily by the histologic picture. 

SUMMARY 

An unusual tumor of the labium majus having the appearance of a myoblastoma 
is described. The mass was removed and has not recurred in six months of ob- 
servation. Other cases reported since 1926 indicate the benign nature of the tumor. 
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Ji'iyOBLASTOMA OP LABIUM MAJUS 

Abraham B. Tamis, M.D., P.A.C.S., and Joseph J. Kowles, M.D., 

New York, N. Y. 

(From the Laboratory and Gynecological Services, Lebanon Hospital) 

M YOBL/ASTOMA was first described by Abrikossoffi in 1926. Since then about 
100 cases are on record. In the series reported by Klemperer, 2 the sites of 
predilection are beneath the skin and mncous membranes of the tongue, maxilla, and 
vocal cords. Isolated instances of involvement of the breast, lip, calf of leg, and 
esophagus have been reported. Szathmaryr removed one from the labium minus 
during a vaginal plastic operation. The authors wish to add to the growing collec- 
tion of myoblastomas one that developed in the labium majus. 

E. S. (Case 100-642), female, white, age 39 years, was admitted to Lebanon Hos- 
pital on the Gynecological Service of Dr. A. J. Rongy on Nov. 27, 1940, complain- 
ing of a small lump in the right labium majus. She first discovered the presence 
of this mass three years ago due to itching of the overljdng skin. During this 
period the tumor has grown slightly. 

The previous medical and surgical history was negative. Venereal diseases were 
denied. Menstruation began at 13 years, recurred regularly ever}*^ twenty-eight days 
and lasted four days. The last menstrual period started Nov. 16, 1940. She had 
been delivered of two children, the first by forceps. Slie had one spontaneous abor- 
tion. 

Physical examination revealed a well-preserved adult female not acutely iU and 
with no defects except in the region of the vulva. A hard, freely movable, non- 
tender nodule about 2.5 cm. in diameter could be palpated in the anterior portion 
of the right labium majus immediately beneath the skin. There were no ulcerations 
present. No similar nodules could be found elsewhere in the body. 

The blood Wassermann was negative. Hemoglobin was 74 per cent; red cells, 
4,000,000; white blood cells, 7,000; polymorplionuclears, 63 per cent; lymphocytes, 
33 per cent; mononuclears, 4 per cent. The urine was normal. 

The clinical diagnosis was fibroma or sebaceous cyst of the labium majus. 

The following day the tumor was enucleated under local anesthesia. The patient 
was discharged on Nov. 29, 1940. There has been no recurrence of the tumor up 
to the present time. 

The pathologic report of Dr. Joseph C. Ehrlich follows: “Specimen 5956. Re- 
ceived a mass of tissue about the size of an olive. It is very firm and elastic and 
has the consistency of a hard rubber ball. The external surface is well delineated. 
It cuts with difficulty because of its marked density. On section it appears like 
dense connective tissue. Microscopic sections reveal this tissue to be composed of 
interlacing bands of broad collagen fibers between which are various^ shaped 
groups, nests and strands of large pale cells. Some of these cells are polyhedral in 
form; others are band shaped. The nuclei are small and generally pale and cen- 
trally placed. The cytoplasm is very pale or invisible and contains fine granular 
material. There is a superficial resemblance to xanthoma cells. However, fat stains 
are negative. Some of the band forms contain several nuclei. The admixture of 
groups of pale cells and interlacing collagen fibers is uniform and extends from tlie 
connective tissue capsule to the vulvar skin surface. The histologic picture is char- 
acteristic of myoblastoma.” 

The appearance of a muscle tumor beneath the skin and mucous membranes, 
wliere there is normally no voluntary muscle, has given rise to much speculation as 
to Its origin. Abrikossoff regards the tumor as the result of faulty excessive re- 
generation subsequent to injury. Gray and Gruenfelds maintain that the cells are 
muscle fibers undergoing necrobiotic changes rather tiian a neoplastic alteration, 
iiiese tlieories may e.xplain the origin of the growth in sites vulnerable to injury 
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tempted. Only very small amounts of placental tissue could be removed and no 
line of cleavage could be established. At this time parenteral fluids were adminis- 
tered and the patient received 500 c.c. of blood by transfusion. Inasmuch as uterine 
bleeding continued, manual removal was unsuccessfully tried forty-eight hours after 
the first attempt, and the diagnosis of placenta accreta was confirmed. Because of 
the continuing poor condition of the patient, hysterectomy was deferred until major 
surgical intervention should be warranted. 

A septic course ensued, with a temperature of 104° F. on the fourth post-partum 
day, accompanied by chills. A copious amount of foul-smelling discharge was noted 
throughout her hospitalization. Because of the patient’s generally poor condition, 
accentuated by a profound anemia which did not respond to blood transfusions and 
liver and iron therapy, a hysterectomy was at no time thought advisable. On the 
tenth post-partum day her temperature and pulse began to subside and on the 
twenty-first post-partum day her condition warranted dismissal from the hospital. 
She was seen at regular intervals at the out-patient clinic where hematopoietic therapy 
was continued. Ten weeks later, complaining of marked backache and constant 
pain in the left lower abdominal quadrant, she was again admitted to the hospital. 
Pelvic examination showed marked relaxation of the pelvic floor and a patulous 
external cervical os. The uterine corpus was forward and well involuted, with some 
induration and tenderness in the region of the left adnexa. 

A panhysterectomy, bilateral salpingectomy, and unilateral oophorectomy w’ere 
performed through a midline incision by Dr. E. C. Sage. The uterus was found to 
be soft, of approximately normal size, and adnexal organs were normal in appear- 
ance. Upon gross examination, the cut section of the uterine corpus showed a 
“quite ragged endometrium but without evidence of inflammatory reaction or ma- 
terial which can be recognized as placental tissue.” 

The microscopic section, as reported by Dr. P. Tollman, showed “the endometrial 
surface to be covered with rather ragged masses of granulating tissue in which there 
are roughly circumscribed masses of very necrotic tissue which are quite uniformly 
pink staining. In some places this is definitely papillary in type. In a few places 
large and rather irregular cells remain about the border of these, which are inter- 
preted as patchily degenerating decidual cells. This necrotic mass strikingly re- 
sembles chorionic villi undergoing degeneration. The surrounding tissue is moder- 
ately to heavily infiltrated with lymphocytes. There is an unusual amount of rather 
loose fibrous tissue scattered through the wall and tlie larger arteries show a prom- 
inent endarteritis of the type associated with atrophy of tissue.” Examination of 
a second section ivas similar except for the absence of chorionic villi. 

When last seen, this patient was well and had no pelvic complaints. 

DISCUSSION 

Careful search of the literature shows that all outstanding authorities 
without exception recommend immediate supravaginal hysterectomy as 
the treatment of choice after diagnosis of placenta accreta has been 
established. This procedure is augmented by transfusion both before 
and after surgerjL 3'Ieyer and Ashworth's^ tabulations show a mortality 
of 58 per cent in manual extraction or curettage; 36.4 per cent in 
partial manual extraction and vaginal hysterectomy; 18.9 per cent 
in partial manual extraction and supravaginal hysterectomy; and no 
mortality in supravaginal hysterectomj'^ Avith no attempt at extraction. 

From the mortality standpoint, this latter procedure would seem to 
be the method of choice. However, if no attempt at extraction is made, 
diagnosis is impossible because tbe inability to establish a line of cleav- 
age is what differentiates placenta accreta from the simple adherent 
placenta. It would seem extremely radical to perform a supravaginal 
hysterectomy on each and every retained placenta that is not bleeding 



PLACENTA ACCRETA 


Harley E. Anderson, M.D., Omaha, Neb. 

(From the Department of Obstetrics and Gynecology of the University of NebrasTca 
College of Medicine, University Hospital) 

O NLY 118 authentic eases of placenta acereta have been reported, 
according to Meyer and Ashworth’s^ tabulation in 1940, after care- 
ful perusal of the literature. The incidence of this pathologic condition 
varies greatly; Tiemeyer- reports it on two occasions, a ratio of 1 in 
2,156 cases; Lawson and Oginz® report that Polak in 34 years’ expe- 
rience encountered but one case in every 6,000, and that Hirst found 
tins anomaly only once in 40,000 deliveries. 

The etiology of placenta accreta is found in the partial or complete 
absence of the decidua basalis, allowing the villi to burrow directly into 
the uterine musculature, which in turn causes the placenta to be retained 
within the uterine cavity. Any condition producing a primary atrophy 
of the endometrium may be a factor in the causation of an accreta. The 
etiologic factors of prime importance are : previous manual removal of 
the placenta, too thorough curettage, endometritis, submucous myomas, 
previous cesarean section, and possibly dyshormonism. 

The chief symptom is more or less brisk bleeding when delivery of the 
placenta is attempted. The diagnosis is made after an attempt at 
manual removal has failed to establish a cleavage plane between the 
placenta and the uterine musculature, thus showing retention of the 
placenta within the uterine cavity. 

Thorough search of the literature has shown the agreement of all 
authorities that immediate hysterectomy is imperative as soon as a 
diagnosis of placenta accreta has been made. The following report is 
therefore presented, since treatment in this case varied so greatly from 
tlie orthodox management of this anomaly. 

case report 

Mrs. E. B., aged 44 years, white, gravida xii, para xi, had no history of major 
illnesses. All the patient’s children had been bom at home and labors were easy 
and uncomplicated except the pregnancy just prior to the present one which had 
terminated at eight months in a premature stillbirth. The cause of the prematurit}'' 
was unknown. 

The present pregnancy was uneventful during the first two trimesters; the ex- 
pected date was estimated as Sept. 22, 1932. On July 24, 1932, the amniotic sac 
ruptured spontaneously, and thirty-six hours later the patient was delivered normally 
of a live premature child at her home with the family physician in attendance. 

Two hours later, after failure of the placenta to deliver and because of profuse 
bleeding per vaginam, the patient was sent to the University Hospital. She com- 
plained of nausea^ and a great deal of abdominal pain. Shock was combated by 
hypodermic injections of morphine and application of external heat. Later the 
same day, because the bleeding continued, manual removal of the placenta was at- 
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CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MARCH 21, 1941 
The following papers were presented: 

The Eole of Cesarean Section in the Toxemias of Pregnancy. Drs. Herman A. 
Strauss and Leah Fisher (hj’ invitation). (For original article, see page 440.) 

A Method for Eeducing the Size of the Uterus in Vaginal Hysterectomy. 
Dr. A. F. Lash. (For original article, see page 452.) 

The Shortening of Labor With Syntropan. Dr. John E. Stoll (b}' invitation). 
(For original article, see page 473.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF MAY 2, 194 1 

The following papers were presented, dealing with the Causes of Puerperal Mor- 
tality in Brooklyn. 

Anesthesia. Dr. Heniy S. Acken, Jr. 

Cardiac Disease. Dr. Thomas E. Turino. 

Infection. Dr. Joseph E. Hall. 

Hemorrhage. Dr. Alexander H. Eosenthal. 

Cesarean Section. Dr. James L. O’Leary. 

Toxemia. Dr. Frank P. Light. 

Summary. Dr. Charles A. Gordon, 
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and that has not been expelled within two hours’ time, as some writers 
have suggested. Stander^ warns that if a prompt hysterectomy is net 
done directly following the diagnosis, death from hemorrhage usually 
follows. 

In the ease presented after the diagnosis of acereta had been made, 
and measures to combat the, acute anemia and shock resorted to, at 
no time during the immediate puerperium was the patient’s condition 
sufficiently good to warrant supravaginal hysterectomy. The writer 
feels confident that surgical intervention would have been fatal. 

At the time of the patient’s readmittance to the hospital, because of 
her previous condition, removal of the uterus was thought advisable. 
But postoperative examination of the uterine corpus and the patho- 
logic report showed that very likely no further pathologic condition of 
the placenta needed to be feared. 

This case is reported to emphasize the successful outcome of unor- 
thodox treatment in the immediate puerperium of placenta acereta. 
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Campbell, Meredith r.: Vulvar Tusion, J. A. M. A. 115: 513, 1940. 

Fused vulva designates the condition characterized by an embryonal midline 
sealing together of the labia minora. As a rule an unfused area is left well forward 
and through this orifice the child urinates. This condition is either congenital, or 
acquired through inflammatory changes. The most rational explanation for the 
embryologic type is fusion in the midline of the labial folds, similar to that which the 
two scrotal folds undergo in the male, but the fusion usually lacks the density of 
scrotal fusion. Acquired vulvar fusion is said to follow local inflammation conse- 
quent to acute infectious diseases such as cholera, smallpox, diphtheria, scarlet 
fever, pneumonia, typhoid, and typhus. 

The clitoris is likely to be completely covered, and the entire area appears to be 
all perineum. In cases of complete fusion the expulsion of urine can take place 
only through a congenital vaginorectal fistula or a urethrovaginorectal fistula. In 
other words, complete vulvar fusion in the absence of an adequate urinary exit 
means an unviable fetus or child. The line of fusion is well exterior to the hymenal 
structure. The condition is confused chiefly with hermaphroditism and pseudo- 
hermaphroditism. Hematocolpos, hematometra, and pyuria may complete the condi- 
tion. Treatment consists in separation of the vulva by an incision in the cleavage line 
or midline of fusion. 


William Berman. 
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23 witli moderate or much vernix. The author feels, therefore, that vernix is ab- 
normal and is one of the signs of vitamin A deficiency. The incidence of vernix can 
be influenced by the administration of vitamin A to the mother. Vitamin A is not 
only an antikeratinizing factor, but it is also necessary for the keratinization of the 
adult epidermis, and it is logical to assume that it is, therefore, necessary for fetal 
epidermis. Vernix caseosa is composed of the same elements as vitamin A dermatoses 
in the adult, and the author concludes that careful observation of a larger series of 
pregnant women and newborn will soon reveal that vernix is a manifestation of 
vitamin A deficiency. 

William Berman. 

Ford, Norma, Ross, Mary A., and Brown, Alan; Primogeniture as an Etiologic 
Factor in Pyloric Stenosis, Am. J. Bis. Child. 61; 717, 15)41. 

An investigation of the order of birth in 405 ca-ses of pyloric stenosis (seen in 
the Hospital for Sick Children in Toronto) .showed that in 50.1 per cent the 
patient was a first-born child. Bj' comparison less than 41.2 per cent of the chil- 
dren in Toronto were first born. This difference of 10.6 per cent is shown by the 
writers to be statistically significant, and the importance of primogeniture as an 
etiologic factor in pyloric stenosis is indicated. 

Hugo Eiirenfest. 

Penrose, L. S.; Maternal Age, Order of Birth and Developmental Abnormalities, 
J. Mental Sc. 85; 1141, 1939. 

According to Penrose a positive association is demonstrable between maternal age 
and the incidence of mongolian imbecility, gross malformation of the nervous system, 
and central placenta previa. The independent effect of birth order is not easy to 
demonstrate eonclusivel 3 L Primogeniture, however, is likelj' to be a significant factor 
in determining the incidence of gross malformation of the nervous sj'stem and of 
congenital pjdoric stenosis. The studj’ of maternal age and birth order usefully 
precedes the investigation of the genetical backgrounds of these conditions. The 
underlying cause of congenital pjdoric stenosis seems to be a recessive diathesis. 
Mongolism and some other malformations maj' have their origin in chromosome 
anomalies. 

J. P. Greenhill. 

Heilman, L. M., and Shettles, Landrum B.; Factors Influencing Plasma Pro- 
thrombin in the New Bom Infant, Bull. Johns Hopkins Hosp. 65: 138, 1939. 

The average plasma prothrombin level in 18 mothers and 19 full-term newborn 
infants was 102.5 and 22.2 units, respectiveljA 

The average plasma prothrombin level in 8 mothers and 9 premature infants was 
126.9 and 8.3 units, respectively. 

Preliminary studies indicate that these extremelj^ low infant prothrombin levels 
can be raised bj' feeding vitamin K to the mother prior to deliver}-, or directly to the 
infant after birth. 

C. 0. Maland. 

Nygaard, K. K.: Prophylactic and Curative Effect of Vitamin K in Hemorrhagic 
Disease of the Newborn (Hypothrombinemia Hemorrhagica Neonatorum), Acta 
obst. et gj-nec. Scandinav. 19; 361, 1939. 

A preliminary report is presented dealing with observations on the changes in 
the coagulabilitj- of the blood in 54 newborn infants. The author found that the 
prothrombin time appears to be normal at the time of birth. From the second half 
of the first day to the sixth day of life, a physiologic, transitory hj-pothrombinemia 
is present. In the majority of eases of hemorrhagic disease of the newborn, the 
onset of hemorrhage occurs during this period. Cases in this group presenting 
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Sontag, Lester Warren: Effect of Petal Activity on the Nutritional State of the 

Infant at Birth, Am. J. Dis. Child. 60: 621, 1940. 

Available evidence indicates that the system of placental transmission may 
limit the amount of glycogen and fatty acids available for fetal needs. 

Active and frequent fetal movements require the consumption of considerable 
amounts of energj'-p reducing foods rrhicli otherwise might be stored as fetal fat. 
Excessive fetal activity, therefore, may be responsible for considerable underweight 
at birth. Many factors influence fetal activity, among them sounds, maternal 
fatigue, or emotion. 

The environment of the infant during its intrauterine life is a subject worthy 
of a great deal more study than is customarily bestowed. 

Hugo Ehrenfest. 

Gray, H., and Eder, H. L.: Big Babies and Their After-History, Am. J. Dis. 

Child. 61: 717, 1941. 

The frequencj' of births of babies weighing over 4,000 gr. has been reported as 
varying all the way from 1 per cent in Tokyo to 15 per cent in Esthonia. From the 
study of 12 such babies, the writers conclude that babie.s big at birth tend to con- 
tinue to weigh more than average at least during the first two years of life. 

Hugo Ehrenfest. 

Straiunfjord, Jon V.: Vernix Caseosa; a Manifestation of Vitamin A Deficiency, 

West. J. Surg. 48: 341, 1940. 

The author has observed patients who develop follicular keratosis during preg- 
nancy. He notes that some mothers with this condition give birth to babies with 
vernix. Some doubt is raised concerning the function of the vernix. Iviupers be- 
came interested in the relationship of vitamin A to vernix. He found no note- 
worthy difference either in the vitamin A content of the vernices or in the incidence 
of the birth of babies without vernix when mothers are divided according to 
different economic levels. 

In this report the author has attempted to influence the incidence of vernix by 
oral administration of vitamin A to pregnant women. Fifty thousand to 100,000 
units of vitamin A were given to 25 women through six months or more of preg- 
nancy. Twenty-one had babies with little or no vernix and 4 with moderate or 
much vernix. Twenty-nine women received some additional r-itamin A, but much less 
than the women of the first group. In this group, 14 babies had little or no vernix 
and 15 babies had moderate or much vernix. Thirty-one women had no additional 
vitamin xS.. Bight babies in this group were born with little or no vernix and 
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levels are not significantly elevated in infants with retinal hemorrhage, born of 
mothers treated during labor. The administration of vitamin K to mothers prior 
to the onset of labor almost entirely eliminates retinal hemorrhage in their infants. 

C. O. Maland. 

Thoms, Herbert: Observations on the Roentgenological Evidence of Fetal Death, 
Surg., Gynee. & Obst. 71: 169, 1940. 

At the present time there is no definite roentgenologic procedure which in all 
cases can be considered pathognomonic of fetal death in utero within the first 
wmek after this event has taken place. Recognizing the fact that brain collapse 
is an earlj^ change, our attention should be drawn to the consideration of this 
change in viewing roentgenograms. It may be that serial roentgenograms taken at 
twenty-four-hour intervals, w'ith particular study of the fontanels and sutures, ma}" 
give suggestive information concerning brain collap.'^e, as in the case cited. 

William C. Hen.ske. 

Pehu and Lefebvre des Noettes: Pneumothorax in the Newborn, Rev. frang. de 
pediat. 15: 393, 1939-40. 

Among the causes of neonatal pneumothorax the authors list obstetric trauma ; 
artificial stimulation of respiration; brain lesions not due to natal traumatism, such 
as intracranial hemorrhages; obstructions in the trachea, .such as congenital goiter 
and hypertrophy of the thymus; infectious disease complications, such as lobar 
pneumonia; accidents caused by hypodermic puncture; bronchial and cardiac 
malformations, and a variety of causes of undetermined origin involving funda- 
mentally rupture of the superficial alveoli of the lungs. Pulmonary tuberculosis 
may be eliminated as a causative agent. Three types of neonatal pneumothorax 
are distinguished (partial, total, high tension) and their typical roentgenographic 
features are indicated. Dyspnea and cjmnosis, characteristic signs of pneumothorax 
of the newborn, need to be diagnostically differentiated from a pathologic condition, 
such as normal neonatal cyanosis, those occurring in cardiovascular malformations, 
and from tracheal thymus pressure, bronchial or bronchopulmonary air cysts, pul- 
monarj^ atelectasis and bronchopneumonia. In all of these, clinical and roentgeno- 
scopic observations combine to disclose the real facts. Prognosis is favorable in 
pneumothorax of traumatic origin and in congenital bronchial malformation in 
which no pathologic signs manifest themselves. In high tension, pneumothorax 
prognosis is likewise good, provided pleural punctures succeed in preventing recur- 
rence of air infiltration. The authors point out that the mechanism of the physiologic 
function of breathing when the infant first establishes independent respiration is still 
imperfectly understood, no elucidating roentgenograms yet existing. These 
mechanical factors occupy an important place in the pathogenesis of infant pneumo- 
thorax. 

J. P. Greenhill. 

Paterson, J. C., and Farr, J. T.: Pulmonary Collapse as a Cause of Neonatal 
Death, Canad. M. A. J. 41: 31, 1939. 

From a study at necropsj^ of 13 stillborn infants and 12 infants who died 
during the neonatal period, evidence was obtained to support the belief that there is 
a tidal flow of amniotic fluid through the bronchial tree and pulmonary alveoli due 
to intrauterine respiratory movements. It is suggested that the lungs of newborn 
human infants contain potentially obstructing masses derived from the solid elements 
of amniotic fluid which may become actively obstructive if the respiratorj' activity 
is inadequate. Pulmonary collapse in the newborn appears to result from the ab- 
sorption of the alveolar air entrapped distal to a point of obstruction by amniotic 
fluid debris. 
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evidence of liemorrliage, exliibit a more marked Iij-potlirombinemia than is normally 
characteristic for this stage of life. This pathologic condition has been termed 
hypothrombinemia hemorrhagica neonatorum. 

The development of transitory hypothrombinemia appears to be successfully pre- 
vented by the administration of vitamin K right after delivery. This may eventually 
lead to effective prophylaxis of h 3 'pothrombinemia hemorrhagica neonatorum. 
Vitamin K administered to three babies Avith this type of hemorrhage exhibited a 
therapeutic effect equal to that of blood transfusion. 

J. P. Greenhill. 

MacPherson, A. I. S., McCallum, E., and Haultain, W. F. T.: Effect of Intra- 
partum and Neonatal Administration of Synthetic Vitamin K Analogues on the 
Newborn, Brit. M. J. 1: 4141, 1940. 

Cord blood prothrombin index in 32 cases was found to vary Avidely, to be about 
75 per cent of that of matemal blood, and to be unrelated to length of labor or type 
of delivery. Two of 5 toxemias showed marked maternal prothrombin deficiency and 
the cord blood shoAved a 15 to 20 per cent lower prothrombin index. 

Prothrombin index Avas found to varj- extremely in different individuals and 
in the same indiAuduals from daj' to daj'. A decrease in prothrombin index was 
often demonstrated Avithin twenty-four hours, reaching the loAver level in thirty-six to 
eighty-four hours, then rising sharplj' about the fiftli post-partum day to about 75 
per cent. The extent of the decrease Avas influenced bj' (1) prothrombin index of 
the cord blood, (2) abnormal deliA'eries, and (3) maternal toxemia. AVlien given a 
vitamin K analogue, 2 methjd — 1:4 naphthoquinine in the first twentj'-four hours, the 
prothrombin index Avas raised to 80 or 90 per cent and stabilized at this level for 
three to four days. The effect was noticeable Avithin several hours. Administration 
to babies during the first tAventy-four hours and to mothers during or immediately 
before labor, preferablj' twelve to four hours before delivery, gave similar results. 

Association of unduly Ioav prothrombin index, generally AAdiere there has been 
maternal toxemia or difdeult labor, and prompt relief of cerebral symptoms on the 
administration of a A'itamin K analogue suggests the value of further therapeutic 
trial. 

Fred L. Adair and John R. Right. 

Fiechter, N.; Hypoprothrombiuemia and Hemorrhagic Diathesis of the Newborn 
and Its Relation to Vitamin K, Monatschr. f. Geburtsh. u. Gj-nak. Ill: 1, 1940. 

Bj' means of Quick’s method, Fiechter was able to discover in the first week of 
life, a phj-siologic delaj^ in the clotting time which was due to a deficiency of 
protlirombin. Tiiis normal transient disturbance in clotting time exists, to a slight 
degree, at the moment of birth and reaches its maximum between the third and 
fifth days of life. Bj’ means of vitamin K, the dela.A' in clotting time of the new- 
liorn can be prcA-ented. A similar effect can be produced by giving vitamin R to 
the mother sometime before labor. Hemorrhagic disease of the newborn also pro- 
duced prolongation in the clotting time which coincides with the physiologic 
maximum betAA-een the third and fifth daj's. This prolongation in clotting time can 
1)6 immediatelj' reduced b,A' Adtamin K which at the same time stops bleeding. In 
the^ author’s cases of nielena neonatorum, A'itamin R has replaced blood trans- 
fusion. In cases of intense jaundice, there was also a delaj^ in clotting time. 
This, too, can be corrected bj- vitamin R. 

J. P. Greenhill. 

Maumee, A. E., Heilman, L. M., and Shettles, L. B.: The Effect of Antenatal 
Administration of Vitamin K on the Incidence of Retinal Hemorrhage in the 
Newborn, Bull. Johns Hopkins Hosp. 67: 158, 1941. 

Infants A\-ith retinal hemorrhage shoAv lower prothrombin levels than normal 
infants. The incidence of retinal hemorrhage in the newborn can be slightly reduced 
tlirough the administration of vitamin R to mothers during labor. The prothrombin 
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A case in -wliidi tlie face was the presenting part at the onset of labor and 
probably before, is described. Tlie child was carefully studied and no lesion of the 
nervous system was found. By the use of simple orthopedic appliances the 
opisthotonus was gradually overcome, after about four months. 

The author suggests the wisdom of overcoming the dearth of information in the 
literature dealing with this subject by carefully studying and reporting such 
material as it comes to hand. 

J. L. McKelvey. 

Chappie, Charles C., and Davidson, Douglas T.: A Study of the Relationship 

Between Fetal Position and Certain Congenital Deformities, J. Pediat. 18: 483, 

1941. 

It is generally admitted that uterine wall pressure can aifect the fetus in 
various ways and may play a role in the causation of certain congenital de- 
formities. In this interesting and profuselj' illustrated contribution, the authors 
convincingly show that in some instances it is an abnormal fetal presentation 
which results in abnormal pressure leading to the specific skeletal anomaly 
evident at birth or soon afterwards. In this respect the hip is the most commonly 
affected joint. 

It is emphasized bj' the writers that it is important to determine the "posi- 
tion of comfort" as a routine part of the examination of the newborn infant, 
both as a means of anticipation and prevention of bone and joint abnormalities 
and as an aid to the interpretation of existing deformities. 

Hugo Ehrenpest. 

Bmens, Egon: Thoughts About the Use of Sulfanilamide During Pregnancy, 

Miinchen. med. Wchnschr. 87: 1213, 1940. 

Bruens had occasion to treat newborn children for gonorrhea neonatorum with 
sulfanilamide (albucid) and other similar preparations, and although these products 
might be well tolerated by the adult this is not true for the newborn infant. The 
younger the infant the sooner do toxic signs and symptoms appear. In view of 
this observation he suggests clinical and experimental studies be made on possible 
toxic effects to the unborn child when sulfanilamide is administered to the ex- 
pectant mother. Present conditions and circumstances make it impossible for him 
to study this problem. 

C. E. Proshek. 

Von Pallos, Karl: Two Cases of Sacral Teratoma, Ztschr. f. Geburtsh. u. Gynak. 

121: 421, 1940. 

Two characteristic cases of sacral teratoma in the newborn are described in 
detail. One of these tumors was made up of a mixture of tissue representing 
all three germ layers. The second showed fairly advanced development of organs, 
including a rudimentary extremity. 

About two-thirds of these fetuses may be expected to deliver spontaneously and 
the rest will be handled by traction or destructive operations. A third of the babies 
will be born dead and a large number of the rest will not survive the first year. 
Living children should be promptly treated surgically because of the danger of 
necrosis and infection of the tumor mass. 

J. L. McKelvey. 

Blander, T.: Concerning the Os Ponticuli Frontalis and Its Clinical Significance, 

Acta obst. et gynec. Scandinav. 20: 372, 1940. 

The literature concerning os fonticuli frontalis (bone in the anterior fontanel) 
is based chiefly on studies by anatomists. Clinical observations were recorded in 
only 3 eases. One of these babies died during labor, the second died at twenty- 
five days, and the third was presumably normal at five weeks of age. In cases of 
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Underlying causes of inefficient respiratory movements immediately after birth 
and during the neonatal period are prematurity, respiratory depression by excessive 
antepartum analgesia, prolonged anesthesia, and pressure from cerebral hemorrhage. 
Suggested treatment includes prophylaxis against these underlying causes -with 
routine treatment directed at aiding removal of amniotie fluid debris from the 
lungs by postural drainage, bronchial and tracheal catheterization under laryngo- 
scopic control, and increasing the depth of respiration by use of a respirator. Oxygen 
should be administered through a nasal catheter rather than by the use of the mask 
type of inhalations which the authors believe may result in absorption collapse of 
the lungs due to the absence of inert gases in pure oxygen or carbon dioxide-oxygen 
mixtures. 

Carl P. Huber. 


Fisher, John H.; Spontaneous Pulmonic Interstitial and Mediastinal Emphysema 
in an Infant, Canad. M. A. J. 44: 27, 1941. 

Interstitial emphysema of the lungs and mediastinum probably occurs more 
frequently than is at present recognized although it seldom produces a fatal out- 
come. In this paper the author describes an infant, born spontaneously’ at term, who 
died of increasing respiratory embarrassment within five and three-fourths hours. 
Respirations were normal at birth, with good color. At necropsy' the left lung was 
largely atelectatic and small in volume. There were some interstitial emphy'sema 
and a few subpleural emphy’sematous blebs. These findings were more marked on 
tile right side. Both lungs showed an accumulation of gas bubbles in the perivascular 
sheaths of the pulmonary vessels which was sufficient to significantly compress the 
vessels. It was considered that the emphysema resulted from an overinflation of 
the alveoli producing multiple ruptures and an escape of air into the perivascular 
sheaths. It is probable that this resulted in this case from a failure of normal ex- 
pansion of the left lung with compensatory overinflation of the right lung. Fixa- 
tion of the lungs in the distended position is important in studying the distribution 
of the escaped air and its relation to the lung structures. 

Carl P. Huber. 

Kastendieck: Etiology of Congenital Torticollis, Zentralbl. f. Gy'nak. 63: 727, 
1939. 

Congenital torticollis or wryneck is an intra-uterine deformity' and is not 
caused by' the trauma of labor. It occurs chiefly in breech presentations but may' 
be found in cases which present by' the head. There is a tendency for some women 
to have repeated breech presentations, and because of this there is an indirect 
hereditary' tendency' to the development of torticollis. 

J. P. Greexhill. 


Ottow, B.: Prolonged Opisthotonus in the Newborn Following Delivery in Face 
Presentation, Ztschr. f. Geburtsh. u. Gynak. 121: 39, 1940. 


The occurrence of torticollis and opisthotonus following breech delivery is dis- 
cussed. The known familial tendency' in the former is questioned in the light of the 
somewhat similar circumstances seen in opisthotonus which seems to have no 
familial relation. 


The cause of the opisthotonus which occurs occasionally when the breech or 
t le face has persisted as the presenting part is unknown. The various theories are 
iscussed. ^ There may be mild and clinically' undetectable abnormalities of the 
upper cervical vertebras. Dolichocephalus may play a part. It is not clear whether 
t le extended head in the breech and when the face persists as the presenting part is 
caused by, or the result of, the opisthotonus seen after delivery. The author leans 
toward the Hew that there is some other cause for the extension of the head in 
opisthotonus and the fle.xion in torticollis with a resulting lack of normal muscle 
stretching and an interference with normal blood supply. 
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The subjects and speakers will be announced later. Dr. Eobert L. DeNormandie is 
Chairman of the Committee on Public Meetings. 

There will be moving picture exhibits, and it is planned to devote the first 
morning exclusively to registration and moving picture exhibitions. Dr. Eobert D. 
Mussey is Chairman and Dr. M. E. Davis is Secretary’ of this committee. 

The Committee on Scientific and Education Exhibits is headed bj' Dr. H. C. 
Hesseltine with Dr. Charles Gallowaj' as Secretar}'. They are planning a larger 
and better exhibit than the excellent one of 1939. 

The important Membership Committee is functioning under the leadership of 
Dr. Buford Hamilton, who has organized a Central Committee with representation 
of each of the five groups interested in the Congress. State membership committees 
are being formed in all the states so that all interested groups may be represented. 
There are also committees for special organizations. The Central Committee will 
map out the general plan for each .state committee to follow. In the main, their 
function will be to inform the central office of the agencies and individuals in 
their states who should be interested in this Congress and to see that all these 
agencies and individuals have information relative to the meeting. These member- 
ship committees are the only liaison between the central office and their members and 
they should do all they can to act as coordinators between the central office and 
their groups. In the more populous states it may be wise to have countj', city, or 
regional committees to function in a similar manner. 

Dr. Joseph A. Baer is serving as Chairman of the Committee on Lay Publicity. 
The personnel of this group will be announced shortly. We are extremely fortunate 
in again securing the services of Mr. James C. Leary. He served us most enthusi- 
astically and satisfactorilj' during the session of the First Congress. Dr. George 
W. Kosmak and his committee have charge of the professional publicity for the 
various sections and will welcome any assistance in the way of securing local pub- 
licity through avenues which reach the various professional groups. Dr. W. C. Dan- 
forth is Chairman of the Budget and Finance Committee and Dr. Goodrich C. 
Schauffler has appointed the following representatives to work with him on the 
Publication Committee: Dr. Ben Black, Ernestine Wiedenbach, Dr. Howard Taylor, 
Jr., and Dr. Eeginald M. Atwater. 


American Board of Obstetrics and Gynecology 

The next written examination and review of case histories (Part I) for Group B 
candidates will be held in various cities of the United States and Canada on Satur- 
day, January 3, 1942, at 2:00 P.Ji. Candidates who successfully complete the Part I 
examinations proceed automatically to tlie Part II examinations held later in the 
year. 

Applications for admission to Group B, Part I examinations must be on file in the 
Secretar 3 '’s Office not later than October 1, 1941. Applications for Group A must 
be in the Secretary’s Office by March 1, 1942. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted by the entire Board, meeting at Atlantic 
City, N. J., immediately prior to the 1942 meeting of the American Medical As- 
sociation. 

As previously announced in the Board booklet, this fiscal jmer (1941-1942) of 
the Board marks the close of the two groups of classification of applicants for ex- 
amination. Thereafter, the Board will have only one classification of candidates, 
and all will be required to take the Part I and Part II examinations. 

For further information and application blanks, address Dr. Paul Titus, Secretary, 
1015 Highland Building, Pittsburgh (6), Pennsylvania. 
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os fonticuli frontalis, palpation may lead to a wrong diagnosis. Brander reports a 
case which he kept under observation for eight months. His case proves that the 
bone in the anterior fontanel may lead to dystocia. The child developed bilateral 
cephalhematomas and the mother had a rupture of the vagina. The baby had a 
remarkable increase in the circumference of its head at one month of age and 
premature cranial closure at two and one-half months. 

J. P. Greenhill. 

Gustafson, Gerald W., and Garceau, George J.: Cerebral Spastic Paralysis, J. A. 

M. A. 116: 374, 1941. 

The authors report 185 instances of cerebral spastic paralysis with a detailed 
study of the labor in these cases. They feel that apnea resulting from anesthesia 
and analgesia played little, if an 5 ', part in this series. There was an increased 
tendency to cerebral injury in infants of mothers having less than twelve hours 
of labor. The greatest number of cases were found in women having normal spon- 
taneous deliveries. Five cases followed cesarean section. Thirty per cent of the 
babies were premature. It is concluded that proper management of labor con- 
stitutes the best prevention of cerebral spastic paral 3 'sis, and that prevention and 
treatment of premature labor is the greatest single factor in the prevention of 
cerebral injur 3 \ Posterior pituitar 3 ' extract continues to contribute to the incidence 
of cerebral spastic paralysis. 

William Berman. 


Items 


The Second American Congress on Obstetrics and Gynecology 

The arrangements for the Second American Congress on Obstetrics and G 3 me- 
colog 3 - to be held in St. Louis, Mo., from April 6 to 10, 1942, are progressing ac- 
cording to schedule. The various committees have been formed and are ready to 
function. The general program of meetings has been set up and meeting rooms 
in the St. Louis Auditorium have been assigned. 

Efforts have been made to gauge the attitude of various commercial exliibitors 
toward the Congress with gratifying results. Especialb^ encouraging is the interest 
shown b 3 ’ those who were not exhibitors at the First Congress in Cleveland in 1939. 
The floor plans for the exhibit space are being drawn up under the advice of 
representatives of the Medical Exhibitors Association, and the program is being 
arranged so that the members attending the Congress will have plent 3 ' of time to 
spend at the various booths and exhibits. Dr. Philip Williams of Philadelphia is 
Chairman of the Committee in charge of the Commercial Exhibits, wliile the details 
are being handled b 3 ' Karl S. Eichardson, Business Manager, in the ofiiee of the 
Congress at 650 Eush Street in Chicago. 

The Program Committee, with Dr. E. D. Plass as Chairman and Dr. William F. 
hlengert as Secretar 3 -j is working with the various subcommittee chairmen who are: 
Dr. Ealph A. Eeis, Medical Section; Miss Georgia Hukill, Nursing Section; Dr. E. C. 
Buerki, Hospital Section; Dr. Edwin C. Dail 3 ', Public Health Section; Dr. Clare 
Folsome, Educators Section. 

The personnel of these committees will be announced in our next issue. The 
Central Program Committee met on Saturda 3 ', June 21, and progress was made in 
forming the general plan of the program whicli will conform to the following ideas: 
The program contemplates meetings of individual sections, of combined sessions, 
and^ of general sessions. Eound table or panel discussions will be held b 3 ' those 
sections which desire them. There will be evening sessions for the lait 3 ' as well as 
for the members. Probably two evenings will be assigned to each t 3 -pe of meeting. 
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socialism. When Bismarck became alarmed at the rapid progress of 
socialism, in the early eighties' of the last century, and when he found 
that he could not stem the tide by coercion or suppression, he decided 
to throw a sop to the socialists in the form of sickness and accident in- 
surance, together with old age pensions, all of which were adopted with- 
in the decade. When he submitted the hills to the Eeiehstag he said : 
' ‘ Do this without fearing either sacrifice or the cry of state socialism for 
I believe the socialists will then sound their bird cry in vain.” He 
predicted that the sop would silence the socialistic clamor and stop its 
advance. He was a poor prophet. Socialism kept on growing in 
Germany and spread rapidly to the following countries: Austria, 
1883; Hungary, 1891; Finland, 1895; Great Britain, 1897; Denmark, 
Prance and Italy, 1898; Spain, New Zealand, British Columbia, 1902; 
Russia and Belgium, 1903; State of Nuevo, Mexico, 1906; Transvaal, 
1907 ; Alberta, Bulgaria, Newfoundland, and the U. S. A. (for federal 
employees), 1908; Quebec, 1909; Nova Scotia, Manitoba, 1910; Switzer- 
land and Peru, 1911 ; Rumania, 1912, and 45 of the states of the United 
States, 1911 to 1918. Within thirty years the proposed so-called social- 
istic proposals literallj^ swept the Avorld. One cannot say that such a tide 
of opinion is only passing agitation,, nor can such a mass movement be 
retarded by merely asserting that it is wrong. While extreme radicalism 
seldom forces its own program successfully, it often does succeed in 
liberalizing conservative thought, so much so, indeed, that what seemed 
radical jmsterday, becomes only liberal today and tomorrow may be 
looked upon as conservative. Perhaps we as a profession can derive 
some profit by these lessons of history, which illustrate the influence 
of changing social attitudes upon the problems of community health. 

The United States took the first step toward social healtli insurance 
when it was adopted for federal employees onU^ The next step came 
with the adoption of worlmien’s compensation laAvs by forty-five of the 
states. It is ivith some chagrin that we must admit that the medical 
profession had little voice in their formulation and enactment. Em- 
ployers, labor leaders, and laAvjmrs Aimre its principal proponents due, 
it Avas accused, to the truculent attitude of the medical profession. 

It is not my purpose to discuss the merit or lack of Avorth of the many 
plans and schemes proposed but rather to consider the philosophy or 
lack of philosophy of organized medicine in meeting the issues. TAventy 
years ago I became rather concerned about the apparent indifference of 
the profession toAvard Avhat seemed very radical trends and expressed 
the fear that unless Ave familiarized ourselves AAdth them so that Ave could 
take an intelligent part in the discussions and decisions of the problems, 
others Avould decide them Avithout us and in a AA'ay that might be unfair 
to the public and to us. After tAAm decades I have the same fear. Noav, 
as then, I am apprehensive that Ave may not be sufficiently social-minded 
to cooperate Avith other groups in meeting the issues. Medicine certainly 
cannot attain its proper place in society by resisting all of the impacts 
of social change. 

TAventy years ago it appeared that the next step AAmuld he health 
insurance, compulsory or voluntarjL HoAvever, even after tAVO decades, 
the debate continues, but there seems to be increasing doubt concerning 
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Ajnerican Gynecological Society 

Sixty-Sixth. Annual Meeting, May 26, 27, and 28, 1941 

ADDRESS OP THE PRESIDENT'* 

Jennings Crawford Litzenberg, M.D., j\'Iinneafolis, JIinn. 

F or the subject of my address I have chosen “Medicine in the 
Changing Social Order. ’ ’ History is the record of constant political, 
economic, scientific, and social change. "Wlien the forces of construction 
prevail, like human welfare, political liberty, scientific research, economic 
freedom, and preservation of public health, the social structure is strong. 
Wlien the forces of destruction prevail, such as Avar, pestilence or 
tyranny, human liberty is curtailed, industry wanes, science languishes, 
human health is in jeopardy and the social order is prostrated. One of 
the most perplexing problems before society today is the unsettled status 
of the medical profession in the social structure and the consequent effect 
upon the health of the people. 

Public AveKare demands that all levels of society receive adequate 
medical care, for it is not a luxury but a necessity to eveiy community as 
well as to every individual. Not all of them are getting it. They should 
hai’^e it. But hoAv? Physicians have contributed millions of dollars 
every year in medical service to the poor and underprivileged, but it is 
not enough. It is an obligation of the public and should be provided 
by taxes or insurance Avherever prhmte funds are unaAmilable. 

These questions are not new, nor liaA’e they suddenty arisen to bedeAul 
us. The challenge for social change usually arises out of injustice or op- 
pression of some class of society. Such a challenge, although not the 
first, h ad its roots in the philosophy of Karl hlarx and the rise of 

‘Delivered at the Sixty-sixth Annual Meeting of the American Gynecological So- 
ciety, at Colorado Springs, Colo., May 26 to 2S, 1941. 
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of the medical press may not be conducive to dispassionate reasoning 
when there are primary differences of opinion and approach. 

Many plans and schemes have been proposed, some of them apparently 
feasible and fair, others impractical, many of them savoring of state 
medicine and some frankly socialistic. Several groups of society are 
sincerely interested in the solution and honestly believe that they alone 
have the final answer and look askance at the propositions of all other 
groups. Health departments inevitablj’’ think first of prevention. The 
physician is likely to think in terms of the private patient, always with- 
in the limits of his long cherished rights of individualism and profes- 
sional freedom. He is impatient mth the idea of mass approach, and 
statistical surveys. The social worker and his statistician are sure 
their figures answer all questions and solve all problems. The economist 
is equally sure he can furnish the solution. The sick man doesn’t care 
so long as he gets well — for nothing. All of these group opinions, 
reached by way of a different approach, lead to divergent ’\dews and 
the solution is not yet. "Wlien doctors disagree, who shall decide?” 
We all believe in the virtue of the democratic wa}’- of composing conflict- 
ing opinions by public and unhampered discussion, but it is sometimes 
difficult to restrain our impatience at the seeminglj’- interminable de- 
lays. However, when we recall the inherent complexities of health prob- 
lems, plus their increasing social aspects, perhaps we should give more 
sober consideration to the honest %aews of all concerned. First of all, 
we must concede that all groups, physicians, health departments, social 
workers, representatives of government, and the public, are honestly 
desirous of obtaining, in the American way, greater health security for 
all of the people without the surrender, by any group, of its freedom 
and above aU, without political, governmental overlordship. Each group 
has some service of value to contribute. Clear thinking, calm delibera- 
tion, sympathetic discussion and lack of emotionalism are likely to lead 
to action and answers to some of the problems. Other answers may also 
be found if the fear of experimentation can be overcome. 

The settlement of all problems cannot be obtained “out of hand.” 
Some may be composed by cool, dispassionate, judicial discussion among 
the groups. Others may be tranquillized only bj'- experimentation. The 
ideas of health insurance are too broad and intricate to be answered 
dogmatically by its proponents or its antagonists. After all, the health 
of the whole people is the paramount consideration. The upper income 
group of the population can secure as good medical care as they are 
willing to pay for. The indigent group gets reasonable care through 
tax funds. The near indigent and low income groups present the only 
real serious problem. The interested groups, public health agencies, 
physicians, social Avorkers, and economists, all have wrestled with the 
diverse problems for more than two decades and the end is not in AueAV. 
It would seem reasonable to expect that a working agreement upon gen- 
eral principles could have been agreed upon long ago. 

For purposes of this discussion Ave are not particularly concerned Avith 
the other groups, but aa^ should be much concerned with our oAvn atti- 
tudes. “Self analysis is good for the soul.” We may well ask our- 
selves whether we are giving “all-out” service to the solving of the 
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the feasibility or the advisability of adopting compnlsory health in- 
surance. On the other hand, nearly everyone favors voluntary in- 
surance. However, there is still much conflict of opinion as to the 
various proposed plans ; how they may be carried and administered and 
the basis of equitable costs. The costs of life, accident, and indemnity 
insurance are determined by actuaries after experience with hundreds 
of thousands of cases and with such scientiflc accuracy that there is no 
doubt about the just premium to be charged. There is very little 
actuarial experience vdth any of the plans for health insurance, although 
some of them were tried on a small scale many years ago. Wliether 
they can be carried for a dollar a month or ten dollars can only be 
learned by experience, just as the life insurance companies had to learn 
by actuarial determination. But it can be done bj’- experimentation ivith 
health insurance. Health insurance is no exception to the old saw ; 
"There are two sides to every question.” You are too familiar with the 
opposing arguments to justify detailed discussion here. 

The feature about these problems that bother me is not the difference 
of opinion, or that the questions have not been quickly answered, but the 
too often heard criticism of the medical profession, whether deserved 
or not. I fear some of it is deserved. It does seem to be opposed to any 
change in its social status or any alteration of its age-old privileges. 
No doubt, the public has lost some degree of confldence in the medical 
profession. I cannot escape the belief that we will serve the public best 
by increased soeial-mindedness, less pugnacity, a thorough understand- 
ing of the social significance of the problems involved, so that we may 
take an intelligent, calm, judicial, and sjunpathetic part in deciding the 
issues at hand. The fear of social change is well illustrated by the 
acrimonious debate engendered when the national health insurance bill 
was introduced into the House of Commons in 1911. The British 
Medical Association had no voice in its formulation and opposed it 
bitterly, but Premier Lloyd George forced its passage. However, the 
experiment was less detrimental to the practice of medicine than 
anticipated. After the act had been in force seven jmars, a committee 
of the British kledical Association made the following surprising report : 
“The degree of unanimity so far disclosed is somewhat remarkable and 
suggests that the scheme, which is proving a distinct gain to the medical 
profession as well as to the public, be still further extended to the de- 
pendents of insured persons and for providing, when necessary, 
specialists, nursing service, hospital treatment, and maternity attend- 
ance. ’ ’ 

Here we see a very radical medical social change, which by experi- 
mentation proved to have at least some merit. Medical social change 
now has become merely liberal legislation. Not all experiments will 
prove so salutaiy, some of them udll fail. That lesson will be valuable 
too. 

We cannot afford to have the impression grow that the profession is 
opposed to every social change. Perhaps we have exhibited too much 
combaliveness and not enough of calm deliberation. It is possible too 
that the clever sarcasm, high-pitched invective, and evident rage of some 
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medical profession rightly and jealously guards its professional liberty 
even to the extreme of being accused and convicted of conspiracy against 
the public. The medical profession is probably more closely Imit and 
possessed of more power than any other professional group. It is given 
high privilege because of its healing objectives, its background of 
higher general education, its necessarj^ special preparation and its code 
of conduct. The thinking public knows- of its high ideals, that it is a 
group that can and does make science serve the noble art of healing and 
assuaging suffering. Gratitude usually surrounds the individual 
physician with an aura which gives to his profession the unique privi- 
leges which really place it in a perilous position; for such a gift de- 
mands great responsibility and requires great leadership lest it fail to 
fulfill its sacred trust. The profession has magnificently discharged its 
obligations to society from the professional standpoint by lowering the 
general death rate, by decreasing, eliminating, or bringing under reason- 
able control many dread diseases like tuberculosis, yellow fever, tjqihoid 
fever, diphtheria, malaria, pernicious anemia, and very many other 
diseases. The perils of ehildbirtli to both mother and babj’’ have been 
reduced 40 per cent and the deaths from infant diseases quite as much. 
The discovery of the vitamins and endocrines gives a new outlook and 
hope to suffering humanity. In this developing scientific age, science 
has been made to serve the sick so that we now dare to speak of scientific 
medicine. But all of these great accomplishments do not give to or- 
ganized medicine the right to arrogate to itself the final decision of all 
questions pertaining to public health, whether medical, economic, 
soeiologic, or questions of sound public polic.y. Do we, as a profession, 
sufficiently appreciate that the architecture of the social structure is 
changing and that there are other quite as necessary building materials 
as medicine? Unhampered individualism is passing, “believe it or not." 
Youth, our successors, will not be living in an age like ours, nor meeting 
the same problems and conditions that we did. “It is a new world.” 
They will find that to master medicine and its allied sciences is not suf- 
ficient. In the practice of medicine, sociologj^ has grown to great im- 
portance; indeed, medicine itself has become a social science; therefore 
it cannot possibly escape the impacts of changing social attitudes which 
will confront the younger generation of physicians with increasing force 
and will require of them to possess a much greater social consciousness 
than we have ever had. 

Unfortunately, medical students have little or no preparation in 
the social sciences, such as history, political science, sociology, or 
economics, which are so necessary for social understanding and training 
for citizenship ; and, as I see it, particularly for entering the practice 
of medicine which, in the future, will have an ever increasing and pro- 
found social significance. We want our intellectual medical progeny to 
cling to the splendid traditions of the profession, while becoming less 
class-conscious and individualistic, but at the same time more open- 
minded and aware of the interested concern of the public in matters 
of health. This new generation has been well trained and inspired by 
the best teachers to high ideals of service and research, so we need have 
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problems. Is the impression correct that the medical profession is con- 
stantlj^ antagonistic or at least negative in its attitude? Is the profes- 
sion in a state of social or unsocial torpor? Are these questions going 
to be answered without the cooperation of the profession, as were the 
worlcmen’s compensation laws? Shall we permit a constructive health 
program for all the people to be formulated without our pai’ticipation ? 
We, of a so-called learned profession, may think much, perhaps overmuch, 
of our professional liberty. We shall fail in our full duty if we forget 
that ours is a profession; not a business, not a trade, but a calling, 
which implies public service. The public is so vitally interested in the 
practice of medicine that it loolis upon it almost as a public utility. 
Hence, the public must be taken into our confidence and sjnnpathetic 
consideration; otherwise we may be compelled to submit, as have the 
utilities companies, to public control. There ought to be a common 
ground upon which the saner elements of society could meet and make 
common cause with the profession so that justice might be done to the 
public and to the physician. 

Organizations in the interest of groups have an increasing impor- 
tance in the society of today ; manufacturer and merchants ’ associations, 
farmers’ leagues, labor unions, consumers’ cooperatives, and societies of 
the learned professions now all act through organizations, the members 
of which often have more intense loyalties to their particular organiza- 
tion than to their political party or even patriotism to the country. 
Many of them date back to the medieval craft guilds like the guild of 
bai’ber-surgeons, the forerunner of modern medical societies. In these, 
special privileges were established in the middle ages and added to from 
time to time by custom, tradition, and law. These privileges were 
granted bj’- society, not as a right, but as a trust, because each one could 
perform some service to society better than others. Physicians were 
granted the special privileges of self-government, authority to control 
admission to membership and discipline; and adoption of rules of con- 
duct (ethics) because members of their organization, onl3>-, could be en- 
tnisted to deal with health, life, and death and because to perform these 
duties a broad education, special preparation, and skill were required. 
Such prmleges, accorded bj^ society, impose obligation upon the recipient 
of giving back to society forever the service for which they were be- 
stowed. If the organization forgets its ideals and descends to the level 
of self-interest, it endangers its liberty of action in society. 

If our profession shows wisdom in adjusting itself to social changes 
bj- loyalty to the general welfare of the people and freedom from 
selfish professional interests, it will surety retain its cherished historic 
liberties. Otherwise society maj* Avithdi'a-w the privilege. Privileges 
are too often looked upon as inalienable rights ; Industiy presumes to 
dictate wages and labor conditions, labor assumes the right to sit doivn 
and capture a plant or maim the “scab” and both labor and capital 
can assume the attitude of “the public be damned” or the medical pro- 
fession can saj' : “Avaunt with all j’our social changes — vre will pz’aetiee 
medicine as we please, as we have alwaj's done. ’ ’ Privileged organizations 
must realize that the days of “the public be damned” are gone. The 



PROLIPEEATIVE CHANGES IN THE SENILE ENDOMETEIUM^ 
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(From the Department of Gynecology, Johns Sopkins Medical School) 

T he traditional concept of the senile endometrium is of a mucosa 
which, having been deprived of its estrogen maintenance, has become 
thin and atrophic, with sparse, shrunken, and sometimes cystic glands, 
and with a scant fibrotic stroma. A number of authors in recent years 
have called attention to the fact that this is by no means always the 
case, and these observations have appeared to fit in with the now well- 
established fact that estrogen may be found in the urine of women 
long after the menopause or after castration. 

The production of estrogen during the postmenopausal epoch would 
seem to explain the occurrence of proliferative endometrial pictures of 
one degree or another, especially since it is well loiown that the post- 
menopausal endometrium, unlike the postmenopausal ovaiy, is capable 
of reactivation by means of hormone stimulation. For this there is 
abundant evidence, both experimental (Clauberg, Kaufmann, Loeser) 
and clinical. The administration of adequate amounts of estrogen even 
to castrated women will produce a typical hyperplasia. For that matter, 
even a typical secretory endometrium can be produced in such women 
by the sequential injection of estrogen and progesterone. As an extreme 
example, Hubseher was able, by means of estrogen and progesterone, to 
reproduce a progestational histologic cycle in a woman of 80 years. 
From a clinical standpoint, the endometrial responses brought about 
in postmenopausal women by the functioning feminizing tumors of the 
granulosa-cell and thecoma groups constitute good illustrations of the 
responsiveness of the senile endometrium to the ovarian hormones. 

By contrast, the evidence indicates that the ovary, once it has reached 
the end of its life span at the menopause, is not capable of re-activation 
by any means of hormonal stimulation. Only Westmann has reported 
contrary results in one case, but his observations have apparentlj'’ been 
quite effectively refuted by the work of Tschertok and Penkow, 
Waldeyer, and others. 

As to the source of the postmenopausal estrogen, there is as yet no 
certainty. There are still many who believe that such estrogenic sex 
sterols may be chemical metabolites of certain body sterols, with 
cholesterol as the probable mother substance. The fact that estrogens 
have been sho^vn to be produced in other endocrine glands than the 
ovary, especially in the adrenal cortex, has led to the growing view that 
some such extraovarian endocrine gland .source is responsible. The 
finding of estrogen long after complete removal of the ovaries, as well as 

•Read at the Sixty-Sixth Annual Meeting- of the American Gynecological Society. 
Colorado Springs, Colo., May 26 to 28, 1941. 
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no anxiety about their progress in medicine and its allied sciences. 
Neither need we be solicitous about their ethics, the philosophy of 
morals, for after all, ethics is merely doing the right thing by one’s 
patient, colleagues, and the public. But I confess that I still have some 
apprehension as to their social consciousness, for I am not sure that the 
most individualistic of the learned professions has left them a great 
legacy of social understanding. 

Medical teachers allied with scientists insure the progress of medicine. 
The need is for its application to all the people. That is the great ideal. 
We hope it is not too far in the future. To accomplish it great leader- 
ship must take command. In the past there have been too many 
politicians and not enough diplomats. When the people are convinced 
that they are uusely led by medical statesmen and that the profession 
itself is imbued with unselfish, practically applied ideals and is in- 
spired by lofty social understanding, mankind will reverently and with 
deep gratitude gladly accord to the medical profession all of the in- 
trinsic values of its traditional professional liberty. 


1009 Nicollet Avenue 
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Other hypotheses, none very satisfying, have been suggested to ex- 
plain the bleeding seen in association with some cases of the non- 
specific types of ovarian tumors. Moulonguet-Doleris, for example, be- 
lieved it to be due to a trophic effect on the endometrium resulting 
from the effects of the tumor on the ovarian nerve plexus, while Webse 
suggested as the responsible factor the ovarian metabolic changes in- 
duced by the growth. Tietze ascribes the important role to the metabolic 
and vascular changes produced by the tumor, while hlej^er stresses the 
possible role in at least some eases of a co-existing or ineorrectlj’’ inter- 
preted functioning neoplasm. 

Our own opinion, based on the study of a good many eases, is that 
ovarian tumors, with the exception of those lcno\vn. to have definite 
endocrine-producing function, have no characteristic effect on the 
endometrium. Since, however, there is some difference of opinion on 
this point, we have excluded such eases from our material with the ex- 
ception of one or two eases mentioned below, which illustrated certain 
points and in which it was reasonably certain that no noteworthy effect 
on the endometrium could be produced bj’’ the tumor. 

Our present study is based on the microscopic examination of 137 
postmenopausal endometriums obtained either by curetting or hysterec- 
tomy. No especial selectiveness was exercised, except to eliminate 
those cases in which the material was too scanty to permit of histologic 
conclusions and those in which there were associated lesions, more 
particularty ovarian tumors, in which a modification of endometrial 
histology by the lesion was at least theoretically possible. On the other 
hand, a number of cases are included in which simple inactive ovarian 
lesions, such as germinal inclusion cysts or retrogressed endometrial 
cysts, were present. Moreover, in a good many cases uterine lesions, 
such as small or moderate myomas, were present, as it is difficult 
to believe that they would exert any important effect on the endo- 
metrium. Finally, in 10 cases carcinoma of the cervix was an associated 
lesion, while cervical polyps were present in four. These conditions 
were assumed to be the cause of any bleeding which was noted in the 
clinical review of the cases in our series. 

The elimination of cases in which curetting has yielded such scant 
tissue that satisfactory histologic examination was impossible should 
be stressed, because there is no doubt that many if not all of these 
represented extreme atrophy of the endometrium. In Breipohl’s study 
this assumption was actualty made, but it did not impress us as fully 
warranted. This point obviously has a bearing on the incidence of the 
atrophic type of endometrium in our series, as something like 20 cases 
were eliminated from the series on this, account. No case is included in 
which there was an interval of less than two years between the last men- 
strual period and the time of operation. 

It is a well-known fact that ovarian activity, as indicated either by 
irregular normal ovulatory cycles or by persistence of hj^perplasia and 
other lesser degrees of groAvth activity, may continue for a considerable 
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tlie liistologic study of senile ovaries, would seem to exclude the latter 
from consideration as sources of postmenopausal estrogen. 

The present study, however, has to deal with the histologic rather 
than the hormonal aspects of this problem. In a previous paper (1936) 
from this laboratory (Novak and Yui) in which no less than 804 cases 
of h 3 T)erplasia were studied, 40 were found to have occurred beyond 
the menopause. In 1932 Taylor had also described the occurrence of 
hyperplasia postmenopausally.-v In both of these papers, however, as 
well as in the more recent paper of Taylor and Millen, these findings 
constituted a by-product in the study of the broader problems of 
adenocarcinoma or postmenopausal bleeding. 

Perhaps the most direct study of the endometrium in a large group 
of eases of postmenopausal bleeding is that of Breipohl (1935), whose 
material consisted of 130 postmenopausal endometriums from women 
over fortj^-five years of age and at least six months after the last men- 
struation. In 76 of these, the mucosa was atrophic, including in this 
group 11 in wdiich practically no tissue was removed, and 4 in which it 
was described as necrotic. Adenocarcinoma was found in 22 cases 
while in fully 31 cases there was evidence of proliferative activity. This 
latter group embraced. 15 cases of hyperplasia (including 2 with 
granulosa cell carcinoma of the ovary), 11 in which the endometrium 
was described as corresponding to a proliferative phase, and 3 in which 
secretory endometrium was found. This last-named group must be 
viewed with skepticism as applied to the senile endometrium, because of 
the fact that Breipohl included in his study patients in whom the meno- 
pause had occurred only six months previously. There is no doubt that 
menstruation and oiailation may occur after much longer intervals than 
this. ^ Unfortunately he gives details of only one of these three patients, 
and in this the interval after the last menstruation -was only one year, 
the patient being fifty years of age. He emphasizes, however, that more 
than one year had elapsed since the menopause in 26 of the entire pro- 
liferative group of 31, and in 9 more than ten years had elapsed. 

Closely related to this question of postmenopausal hyperplasia in the 
case of women with grossly normal pelide organs is that of the endo- 
metrial changes and the endometrial bleeding which have been described 
in association vnth various tumors of the ovary. The role of the estrogen- 
producing timiors (granulosa cell carcinoma and thecoma) in this connec- 
tion is now universally accepted, and needs no elaboration here. Much 
less clearly explained is the uterine bleeding which occurs in a small pro- 
portion of ovarian tumors of other types, such as carcinoma, fibroma, 
cystadenoma, and Brenner tumoi’S. Studies on this question have been 
made by a good many authors (Schiffman, Lahm, jNIeyer, hloulonguet- 
Doleris, Welise). Some, Ifim Schiffman, described hyperplasia of the 
endometrium in association with various tumoi’S, to which they were in- 
clined to ascribe a hormone-producing effect, although such tumors 
are not commonly accepted as having any such effect. The relative 
frequency of postmenopausal hj-perplasia in the absence of any tumor 
would seem to east doubt on sudi an assumption, and to favor the "view 
that such ovarian tumoi’S and hj-perplasia might co-exist unthout any 
relation of cause and effect. 
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however, the ovaries presented the characteristics commonly attributed 
to the senile ovary. This is in conformity with the results obtained 
by Novak and Yui in the examination of 26 ovaries from eases of post- 
menopausal hj’perplasia. These negative histologic findings do not ex- 
clude the possibility of postmenopausal production of estrogen by some 
ovarian element, but they make it seem unlikely. 






Fig. 4. — ^Moderately proliferative endometrium twenty-four years after menopause, in 

patient of 61 years. 

At the outset it may be stated that the traditional concept of the 
senile endometriimi as a very atrophic tissue was borne out in less than 
half of our cases, 62 out of 137. On the other hand, in a substantial 
proportion, varying degrees of proliferative activity were observed. The 
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lime after the last menstrual flow. Earely, however, would one expect 
evidence of this functional ovarian persistence for much over a year, so 
that the two-year limit which was arbitrarily chosen for our series seemed 
like a fair one as indicative of the postmenopausal status, llloreover, the 
majoritj^ of our cases, as will appear below, were women in whom the 



Fig. 1. — Atrophic endometrium four years after menopause, in patient of 52 years. 



Fig. 2. ^Atrophic endometrium nine years after menopause, in patient of 58 years. 

]iosl menopausal span was much longer than two yeai’s. In only a frac- 
tion of our cases were the ovaries available for study. We are presenting 
uo detailed report of the ovarian findings, l)ut, suffice it to say, no 
histologic^ etidence could be obtained to indicate any persistence of 
ovarian function long after the menopause. This would not apply to 
otaries removed within a year or two after the menopause. As a rule. 
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Swiss cliecse gland pattern, an intact epithelinm with often dark-staining 
nuclei, and an abundant compact stroma (Figs. 5 and 6). 

While the above three groups Avere those originally outlined for our 
revieiv, Ave soon found that a fourth and Avell-defined type of endo- 
metrium kept recurring very frequently. To this Ave have applied the 
designation of 

4. Retrogressive hyperplasia. In this the Saauss clieese pattern is 
perfectly marked, but the inactivity and retrogressiA'^eness of the process 
is indicated by the fact that the epithelium is often Ioav and atrophic, 
and the stroma obviously fibrous and inactive, so that Avith the ordinary 
hematoxylin-eosin stain the stromal fields stain pink instead of the 

I 


Fig. 7. — Retrogressed hyperplasia ten years after menopause, in patient of 51 years. 
Note flat epithelium and fibrous stroma. 



dominant blue of the active hyperplasia. In passing it may be added 
that the fibrotie appearance of the stroma appears a more reliable 
indicator of hormonal inactivity than does the epithelium, Avhich may re- 
main tall and active-looking for many years after the menopause, even 
Avhen the stroma is A^ery fibrotie (Fig. 7). 

THE HISTOLOGIC PATTERN IN DIFFERENT AGE GROUPS 

It seemed advisable, if ^ve Avere to study the postmenopausal history of 
the endometrium, to divide our cases into age groups, in order to de- 
termine Avhether any particular pattern can be correlated Avith any age 
subdivision. It Avas quite obAuous, as Avill appear beloAV, that this is not 
the case, and that the most conspicuous finding on such a correlative 
study is the hopeless disparity of the findings in this respect. In some 
Avomen the endometrium is extremely atrophic Avithin a year, sometimes 
only a fcAv months after the last menstrual period, Avhile in others the 
mucosa of Avomen thirty or forty years after the menopause may be the 
seat of an active hyperplastic process indistinguishable from that seen 
so often during reproductive life. 
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most sensible plan of grouping the cases histologically appeared to be 
the following : 

1. The thin atrophic mucosa, in which the surface and gland epithe- 
lium is either of normal height and appearance or flattened, the stroma 
more or less fibrotic, and the glands sparse and not infrequently cystic 
(Figs. 1, 2, and 3). 


Flff. 5. — Typical Swiss cheese hyperplasia ten years after menopause, in patient of 50 

years. ? 



Piff. 6. Active hyperplasia twenty-one years after menopause, in patient of seventv- 

one years. 

2. Sloderately proliferative pictures like those seen during repro- 
cluctivc life in the follicular (postmenstrual or early interval) phase 
of the cycle (Fig. 4). 

3. Outspoken and apparently active hyperplasia identical with the 
1 .' perplasia of the reproductive phase of life, and characterized by the 
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The group of 17 eases from ten to fifteen years after the menopause 
embraced 10 atrophic endometriiuns, none with moderate proliferation, 1 
with hyperplasia, and 6 with retrogressive hyperplasia. In this group 
the age variation was 56 to 67 years. 

Finally, there was a group of 26 patients in whom the menopause 
had occurred more than fifteen years previously, including 2 in whom 
40 years had elapsed since the last menstruation (ages 80 and 87). 
Only 11 of this group showed typical atrophy, while 4 showed moderate 
proliferation, 9 definite hyperplasia, and 2 retrogressed hyperplasia. 
The most remarkable group was that showing hyperplasia, and it is of 
interest to note that this occurred with especial frequency in the oldest 
members of this group (Figs. 8 and 9). The ages of these 9 patients 
were 87, 80, 73, 71, 70, 66, 62 (2 cases), and 50. On the other hand, 
the youngest member of this group, a patient of 49 years who had had 
a premature menopause sixteen years previously, showed a marked 
endometrial atrophy. 



Fig. 10. — High power picture of another area in case shown in Fig. 9. Note mitoses 

and stratification in epithelium. 

Adding these groups together, it is seen that the classification of the 
endometriums in the entire series of 137 postmenopausal cases is as 
follows: atrophic 62, moderate proliferation 14, hyperplasia 28, and 
retrogressed hyperplasia 33. Fully 42 (28.3 per cent) endometriums, 
therefore, embracing the moderately proliferative and hyperplastic 
groups, showed a degree of proliferative activity comparable to that 
seen during the reproductive epoch, while those in whom there was evi- 
dence of active hyperplasia comprised 28 (19.2 per cent). In the 
majority of these cases, however, the hyperplasia was not uniform 
throughout the sections which were available to us for stud 3 ^ In those 
in whom hysterectomj^ had been done, and in whom bloelis of the uterine 
wall were available, it was often seen that the hyperplasia occurred in 
large patches in an endometrium which otherwise showed only slight 
proliferation or even atrophy, and in some cases there was a tendency 
to polyp formation. We feel sure, however, that anyone examining 
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Of our 137 cases 63 were from tAvo to five years (inclusive)^ beyond 
the menopause. The endometrium in 28 of these was atrophic, while 
in 10 it showed a moderate proliferative picture, in 11 h^viperplasia, 
and in 14 a retrogressed hyperplasia. The ages of these patients varied 
from 39 to 60 years. 



Fig. 9 — ^Active Swiss cheese hyperplasia thirty years after menopause, in patient of 
80 years. See high power of mitoses in epithelium (Fig. 10). 


In the group of 31 eases from five to ten years postmenopausal, the 
endometriums ivere classed as atrophic in 13, moderately proliferative in 
none, hyperplastie in 7, while the remaining 11 showed retrogressed 
hyperplasia. The ages of the patients in this group varied from 45 to 
65 years. 
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when it cannot be palpated, as Avas once urged by some. As our study 
indicates, postmenopausal hyperplasia not infrequently exists in the 
absence of tumors of any kind. Furthermore, Avhen hyperplasia is found 
Avith ovarian tumors of nonendoerine character, there is far more likeli- 
hood that the tAvo lesions are coincidental rather than that the ovarian 
tumor is responsible for the endometrial change. 

Finally, bleeding Avas a symptom in 8 cases (eliminating 1 case of 
cervical carcinoma) of the 33 in Avhich a retrogressed hyperplasia of the 
endometrium Avas found. In some of these the endometrial condition 
Avas found only in old poljqis, and it is possible that ulcerative changes 
in the polyp might have been responsible for the bleeding. Since the 
hyperplasia pattern in all cases Avas obviouslj^ an inactiA'^e one, there is 
no justification for iiiA’^oking hormonal factors in the explanation of this 
type of bleeding. 



Pig. 11. — Hyperplasia fifteen years after menopause, in patient of 62 years. The 
presence of an ovarian tumor which proved to be a simple fibroma led to preoperative 
diagnosis of granulosa cell carcinoma. 

The chief interest of this rather considerable group of retrogressive 
cases Avould seem to be that they indicate the remarkable persistence of 
the typical SavIss cheese gland pattern, often for many years after the 
menopause, and quite possibly throughout the life of the Avoman. Once 
this pattern is stamped on the endometrium, as it so often is at the time 
of the menopause, it appears to remain in a sort of fossilized form 
thereafter. Menopausal hyperplasia results from an aberration or 
exaggeration of the anovulatoiy mechanism, and Ave believe that the 
finding of retrogressed hyperplasia long after the menopause is good 
retrospective evidence that the terminal menstrual mechanism was 
anovulatory. On the other hand, the finding of an atrophic endome- 
trium would suggest that menstruation and OAoilation had come to an 
end at about the same time ; that is, that ovulation had continued to the 
A-ery end of menstrual life. 
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these sections would agree that the hj^ierplastic areas were indistin- 
guishable from those seen during reproductive life. In a number the 
activity of the hjToerplastic process was further indicated by the find- 
ing of mitoses in the epithelium or stroma, more often the former 
(Fig. 10). 

CLINICAL BEARING 

The only clinical symptom which one wmuld think of in relation 
to postmenopausal endometrial proliferation is bleeding. As regards 
the atrophic group, suffice it to say that bleeding w'as a symptom in 
29 of the 62 cases of this type (7 eases of cervical carcinoma and 1 
of cervical pol^-p eliminated), and in most of these it constituted the 
indication for diagnostic curettage. In practically eveiy one, however, 
the bleeding w'as of very scant or spotting character, the duration vary- 
ing betw'een tw'o days and tw'o years. In other w'ords it represented 
the type of postmenopausal bleeding wdiieb w’e characteristically asso- 
ciate wuth so-called senile endometritis. In many of our cases evidences 
of inflammatoiy infiltration were evident on microscopic examination. 
The bleeding in such eases probably has its source in tiny superficial 
areas of the atrophic endometrium, similar to those wiiicb can be visually 
demonstrated in senile vaginitis. 

No such explanation would seem applicable to the proliferative group, 
and yet many cases of this group w’cre characterized by bleeding. No 
less than 10 of the 14 moderately proliferative group (1 case of cervical 
carcinoma and 1 of cervical polyp eliminated), and no less than 12 of 
the 28 eases in the In^pcrplasia group (eliminating 1 case of cermcal 
carcinoma and 2 of cervical polyp) w-erc characterized by bleeding, in 
some cases .slight, in others fairly free and sometimes of rather long 
duration. Since no other factor than the endometrial lesion could be 
demonstrated in these cases, the significance of postmenopausal prolifera- 
tion in the endometrium as a possible cause of postmenopausal bleeding 
is e^ddent. There would seem to be little doubt that this type of bleed- 
ing is due to a hormonal mechanism similar to that which brings about 
the functional bleeding of the reproductive era. 

One especially interesting case Avas included in this group notAAuth- 
standing the fact that an OAmrian tumor Avas present. This patient, 
(case of Dr. R. W. TeLinde), Avas 62 years old, and had had bleeding 
for eight months. The preoperative examination disclosed a tumor 
about the size of a large orange in the ovary. A curetting Avas done 
before laparotoniy, and this revealed a typical hyperplasia of the 
endometrium (Pig. 11), so that it seemed highly probable that the 
ovarian tumor Avas of granulosa-cell character. HoAvever, it proved 
to be a typical solid fibroma Avith no suggestion of granulosal or thecal 
elements. 

This ease is instructive as emphasizing again the fact that the finding 
of endometrial hyperplasia in postmenopausal Avomen is not by any 
means indicative of the granulosal or thecal character of an ovarian 
tumor, should one be present. Far less does such an endometrial pic- 
ture Avarrant the assumption that a tumor of this sort is present even 
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the hyperplasia pattern still persists, although the markedly retrogres- 
sive changes in both stroma and epithelium leave no donbt as to the 
vestigial nature of the process. 

One other point deserves mention as regards this inactive, residual 
hyperplasia pattern which Ave have encountered so frequently. Most 
writers stress the frequency of cystic distention of the glands as a 
feature of senile atrophy of the endometrium, attributing this to occlu- 
sion of the ducts by the stromal shrinkage or by inflammation. While 
this is undoubtedly true in some eases, we do not believe it explains the 
majority of instances in Avhieh marked cystic distention of the glands 
is found postmenopausally. We are convinced that in the majority of 
such cases we are dealing with a persistence of the cystic gland enlarge- 
ment Avhich forms a part of the SavIss cheese hyperplasia pattern (Figs. 
12 and 13). We base this vicAV not onty on the similarity of the gland 
pattern, but also on the fact that Ave have observed all grades of transi- 
tion betAveen the active and inactive grades of hyperplasia. 

SUMMARY 

A study Avas made of 137 endometriums from Avomen ranging from 
2 to 40 years after the menopause. Less than one-half of these, 62 
cases, shoAved the atrophic changes usually looked upon as characteristic 
of the senile endometrium. Fully 42 presented pictures of prolifera- 
tive aetmty, moderate in 14, AAdiile 28 shoAA'ed considerable areas of 
outspoken hj'perplasia similar to that seen so often during reproductive 
life. These findings are no doubt to be linked up Avith the Avell-lmovni 
fact that estrogen may be produced long after the menopause. The 
source of this postmenopausal estrogen is not definitely Ioioato, though 
it seems reasonably certain that it is not in the ovaries, but rather 
in some of the other endocrine glands, probably the adrenals. 

The endometriums in this series Avere studied in age groups, shoAving 
a striking lack of correlation betAveen the ages of the patients and the 
histology of the endometrium. The mucosa of some Avomen may show 
marked atrophy AAdthin a feAv months of the last period, Avhile that of 
others, 30 or 40 years later, may show strildng hjqierplasia. The latter, 
for example, Avas found in 5 Avomen of 70 or over, the oldest being 
87 years. 

The clinical importance of these findings lies in the fact that post- 
menopausal bleeding is a not infrequent symptom in such cases, and it 
Avould seem likely that it is due to a hormonal mechanism like that in- 
volved in the common functional hemorrhage of the reproductive era. 

The remaining 33 cases of this series revealed a histologic picture 
Avhieh Ave consider to represent a retrogressed hyperplasia. It is 
characterized by a typical SavIss cheese pattern, but with obvious evi- 
dence of retrogression and inactivity, such as fibrosis of the stroma. The 
significance of this endometrial pattern is that the h 3 q)erplasia pattern 
found in a large proportion of menopausal Avomen persists for many 
years thereafter, although the causative hormonal factor is no longer 
operative. Finally, our findings suggest that this residual hyperplasia. 
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Putting our observations together, we would suggest that the varied 
postmenopausal histology ot tlie endometrium merely reflects the varia- 
tions in the terminal functional activity of the ovary. If menstruation 
and ovulation both cease rather abruptl.y, an atrophic postmenopausal 



Fiff. 12. — Retrogressed hyperplasia tlirce years alter nionopause, in patient of 57 years. 
Note extreme cystic enlargement of glands. 



Fig. 13. — Retrogressed hyperplasia, -with persisting cystic glands, seven years after 

menopause, in patient of 49 years. 

endometrium may be expected. If, as is so often the case, the terminal 
cycles are anovulatory, and especially if they are associated with a 
terminal hyperplasia, as is also common, the hyperplasia pattern may 
persist for a considerable period of time after the menopause, even 
in the absence of postmenopausal bleeding. After a variable and in- 
etenninate period, with the complete cessation of estrogen production. 
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Tt is not possible to say from histologic examination whether or not these cells 
have any estrogenic power. Small to medium-sizecl follicular cysts are not infre- 
quently found in senile ovaries, sometimes in association with endometrial pelj-ps. 
The cortical stroma even in completely senile ovaries maintains its peculiar cytologic 
character. 

Second, attempts to apply chemical reactions for estrogens to tissue staining, with 
the object of identifying estrogenic cells, have so far ended in failure. 

Third, slices of human ovary were implanted intraperitoneally in spayed female 
white rats. With some exceptions, when premenopausal ovaries were used, estrus 
resulted on the sixth da 3 \ Postmenopausal ovarian tissue gave no detectable 
estrogenic effect. Our series is too small to permit conclusions, but is being ex- 
tended, and we hope to carry it further. 

Drs. Novak and Eichardson’s paper covers a very important practical field and 
serves to emphasize the necessity for thoroughgoing study of postmenopausal 
bleeding. 

We belie%'e that it remains to be proved that the senile ovaiy does not exert some 
endocrine influence, although it appears entirety possible that estrogenic substances 
may be formed in the adrenal or elsewhere in the body. 

Does endometrial hyperplasia occur in castrates? Our o\nti files do not supply 
enough eases to answer this question. Also the question raised by Herrell as to 
whether corpus carcinoma occurs in castrates is pertinent here. 

Drs. Novak and Eichardson suggest that the varied postmenopausal endometrial 
picture reflects the variations in the terminal functional activity of the ovary, and 
we are in accord with this viewpoint, believing that estrogenic activity may persist 
for a variable time after ovulation ceases. 

DE. J. HOFBAUEE, Cikcinnati, Ohio (by invitation). — The experimental re- 
production of the pattern of endometrial lyperplasia by the repeated intramuscular 
implantation of bits of anterior pituitary substance (Hofbauer, Surg., Gjm. & 
Obst., 1931) represented the first attempt to demonstrate that the anterior pituitary 
registers its intensified effect upon the uterine mucosa through tlie mediation of the 
ovary. Subsequent!}' in ovariectomized guinea pigs, using the same experimental 
technique, proliferative lesions of the basal layer of the uterine mucosa were 
produced (Hofbauer, J. Obst. & Gynaec. Brit. Emp., 1939). 

Such animals showed hyperplastic changes in the adrenal cortex. Hence, it may 
be assumed that, in the menopause, the proliferative endometrial changes observed 
may result through the action of estrogenic substances knoMTi to be elaborated in 
part in the adrenal cortex. 

DE. HOWAED C. TAYLOE, JB., New Yonx, N. Y. — The assumption seems to 
have been made that late epithelial proliferation of tlie endometrium must be due 
to a persistent or recurrent estrogenic function. Such proliferation may, however, 
be caused by other types of stimuli, perhaps localized in the uterus such for 
instance as that which causes pol^qis. It is indeed possible that some of these 
signs of proliferation reported by Dr. Novak are localized tissue changes similar 
to that seen in polyps but which have not attained the polypoid form. 

I would like to ask Dr. Novak whether the proliferative changes reported by him 
were widespread throughout the endometrium, or were more localized. In the latter 
case the proliferation might represent the beginnings of polyps or similar sessile 
growths and not a general endometrial response such as one would expect from a 
hormone stimulus. 

DE. HEEBEET F. TEADT, New York, N. Y. — For some years we have been 
making routine vaginal smears in all our patients and we have of course dealt with 
a large number of women in the postmenopausal period. We have learned that 
there is a tremendous difference in the response of the cervical and vaginal cells 
which find their way into the smears. These variations are not entirety dependent 
upon the available estrogen. There seem to be factors other than the estrogen which 
have much to do with the function of the female genital tract. YHiat those factors 
are we do not know, but we have many reasons to believe that the menopause is 
characterized by different hormonal stimuli taking over as the estrogens pass out of 
the picture more or less completely. 
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rather than inflammation or stromal cicatrization, is the most frequent 
explanation of the cystic gland distention so often seen in senile 
endometriums. 
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DISCUSSION 

DE. CLAEENCE B. INGEAHAil, Den\'er, Colo.— Assuming that postmeno- 
pausal endometrial hyperplasia is the result of estrogenic stimulation, the question 
of the source of the hormone remains to be answered. 

It is not certain that the estrogenic substance found in postmenopausal women 
and in castrates is identical. It is certain in either case that the supplj* of hormone 
is not sufScient to prevent genital atrophy'. 

Novak and Yui concluded that estrogenic function is probably lacking in senile 
ovaries. On the other hand, Wallart believes that the menopause signifies cessation 
of ovulation only and not complete involution. 

Herrell states that corpus carcinoma is the result of ovarian estrogenic influence. 
Carcinoma of the body of the uterus has never been seen, as far as he could 
determine, in a previously castrated individual. 

Granulosa and theca cell tumors, and adrenal cortical tumors, arc derived from 
cells having a common embryonic source. The tumor cells can produce sex hormones 
at any age, before puberty or after the menopause. Estrogenic substance has been 
extracted from the adrenal cortex. Thus a close relationship must exist between the 
adrenals and gonads. 

Hypothalamic lesions may be associated with precocious puberty. It has been 
shown by Brooks that transection of the pituitary stalk prevents o^’ulation in 
rabbits. Here are indications of a nervous sy.stcra control of gonadal function, per- 
haps mediated through the pituitary. It is possible that there is a neuroendocrine 
difference between the postmenopausal woman and the castrate. 

The source of estrogen in the ovary has been shown to be the theca interna cell. 
Precocious puberty due to an ovarian follicle cyst has been reported by W. P. 
Mengert. This calls attention to the functional activity of atretic follicles, follicle 
cysts, and so-called interstitial cells. Maximow and Bloom state that interstitial 
cells originate from the theca interna of atretic follicles. In the human ovary they 
soon degenerate and disappear. However, they state also that ovarian stroma cells are 
not ordinary fibroblasts, being capable of giving rise to other cell ty'pes, to decidual 
cells, to interstitial cells, etc. 

Parks, using mice, and Schmidt, using guinea pigs, found growths of cords of 
epithelioid cells in the ovaries following x-ray, and estrus was not abolished. Schmidt 
thought the epithelioid cells were the source of estrin. More recently Butterworth 
found ^anulosa cell tumors in the ovaries of senile mice follomng x-ray', apparently 
developing from normal follicles, following degeneration of the ova. 

Such findings as the foregoing led us to inquire into the problem of postmeno- 
pausal ovarian activity. Dr. Black and Mr. Polsky' of the Pathology' Department of 
the University of Colorado, and I have approached this problem in several ways. 
First, by applying the Foot reticulum stain to a histologic study' of senile ovaries, 
after the plan of Traut and Marchetti in dealing with granulosa cell tumors. They 
found that with the reticulum stain they could distinguish theca cells, and that most 
p’anulosa cell tumors contain them. We found that theca cells can be demonstrated 
in postmenopausal ovaries, but that they lie singly’ or in small groups, and that they 
are not numerous except in granulosa cell tumors. 



A COMPARATIVE ANALYSIS OF TOTAL ABDOMINAL, 
SUPRAVAGINAL, AND VAGINAL 
HYSTERECTOMIES'' 

Hilliard E. Miller, M.D., P.A.C.S., and Orin Prejean, M.D. 

New Orleans, La. 

(From the Department of Gynecology, Tulane University of Louisiana) 

T his study comprises a survey of hj^stereetomies done on the Tulane 
University Gynecological Service of Charity Hospital, during the 
years 1939 and 1940. The series represents a total of 828 consecutive 
hysterectomies. We purposelj'- divided and kept segregated the data 
obtained from each of the two years’ work studied, in an effort to 
prove the definite, growing eon^^ction that total hysterectomy, either hy 
the transabdominal or the vaginal route, warrants its position of pri- 
ority. A separate analysis of the white and colored services was under- 
taken in order to attempt an evaluation of the relative safety of the 
three types of hysterectomy in the colored woman, in whom the pa- 
thology which necessitates surgeiy is alwa 5 ^s of a more gross and ex- 
tensive nature. 

The evidence accumulated through the study of this and other large 
series of hysterectomies, leaves- little basis for controversy as to the 
relative superiority of total over supravaginal hysterectomy in most 
cases. Complete removal of the uterus, where such surgery is indicated, 
has become increasingly popular and is the method of choice with most 
gynecologists for several reasons : (1) The mortality and morbidity rates 
for total hysterectomy ai-e as Ioav as, or loAver than, those encountered 
in an equal number of supravaginal amputations. (2) In from 12 to 
15 per cent of the cases in which the cervix is not removed, intractable 
leucorrhea, pelvic pain, and backache cause the patient to return sub- 
sequently for cauterization, conization, or removal of the cervical stump. 
(3) The cervix may harbor a focus of infection from which such meta- 
static lesions as arthritis, myositis, and iritis may result. (4) The fre- 
quency of the development of carcinoma on the cervix following sub- 
total hysterectomy is difficult to estimate; the literature records the 
incidence variously as from 1 to -7 per cent. Even if the smaller figure 
is correct, such a cancer risk should obviously influence the gjmecologist 
to select the complete type of operation in all cases where it is feasible. 

Prolapse of the vaginal vault, shortening of the vaginal canal, and 
dyspareunia are objections which have been offered to total hysterec- 
tomy, but which we feel have little valid justification. No apprehension 
need be felt that a prolapse of the vagina may occur following complete 
hysterectomy if the severed cardinal, uterosacral, round, and broad 
ligaments are sutured accurately to the lateral margins of the vaginal 
cuff, and if a reconstruction of the perineal and bladder supports is 
also done. 

♦Read at the Sixty-Sixth Annual Meeting of the American Gynecological Society, 
Colorado Springs, Colo., May 26 to 28, 1941. 

580 


NOVAK AND RICHARDSON,* JR. : SENILE ENDOMETRIUjM- 


579 


DR. NOVAK (closing). — Most of the discussion has centered around that aspect 
of the paper which we least emphasized and concerning which we know little, namely 
the nature and the source of the estrogenic stimulus responsible for the post- 
menopausal proliferative changes in the endometrium. MHiile the senile ovary may 
be the sonrce of the causative estrogen, we think this very unlikelj’, for reasons we 
have discussed in our paper. An origin from one of the other endocrine glands, 
perhaps the adrenal cortex, seems more likelj'. 

The hyperplasia of postmenopausal life is often localized. During reproductive 
life, however, it likewise may occur in limited areas, as seen so characteristically 
in poljTs with the tj-pical Swiss cheese pattern. Wherever hj'perplasia occurs, how- 
ever, there is ample evidence, experimental and otherwise, that it is due to estrogenic 
stimnlation. In fact, no other cause has, so far as I know, been suggested by any 
one, and I therefore do not Imow what type of “local factors” Dr. Taylor has in 
mind as causing endometrial hyperplasia. If we were discussing bleeding, such as 
that seen with some polyps, the question would be a very different one. 

Dr. Hofbauer’s reference to the underlying role of the pituitary is also in accord 
with the accepted view of the dominance of this gland over the endocrine function 
of the ovary. He refers to his results, as yet unconfirmed bj' others, on a direct 
proliferative effect of the pituitary on the basal layer of the endometrium. On the 
other hand, numerous investigators have been able to produce hyperplasia in 
castrated women or animals by means of adequate estrogenic stimulation, so that 
there would seem to be no question that estrogen is the immediate factor concerned 
in the production of this endometrial picture. 
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Wliile it is the conviction of the staff that total hysterectomy is the 
preferable procedure in performing transabdominal hysterectomy, it was 
found necessary to compromise and resort to supravaginal amputation 
in 30 per cent of the total number of eases. In explanation of this, we 
might point out that supravaginal hj^stereetomy was performed in 
188 of the 372 colored cases, as compared with 67 of the 456 white cases. 
Thus, the ratio of incidence of subtotal hysterectomy to total hys- 
terectomy in the colored and white eases was 3 to 1, respectively. 
This high ratio of incidence for subtotal hysterectomy in colored women 
was due to several factors. A large percentage of these colored patients 
have extensive adhesions and residual exudates resulting from repeated 
pelvic infections. The fibroids present are not only of multiple type, 
but are usuallj’- of gross dimensions and practically always show ex- 
tensive degenerative changes. Categorieall}'- speaking, tlie colored 
woman rarely seeks an explanation for even a protracted menorrhagia, 
but rather Avaits for the intervention of pain before consulting a doctor, 
when the fibroids have become very large, or when adhesions and ex- 
udates have become widespread from repeated attacks of salpingitis. 
Secondary anemias, arteriosclerosis, and myocardial disease, and the 
high percentage of syphilis, are all factors which render the colored 
woman less surgically fit for the more radical type of operation. Con- 
fronted with extensive adhesions, large fibroids, or similar complicating 
factors, senior residents, who have been permitted operating privileges 
without supervision, frequently elect the subtotal in preference to the 
total operation. A large number of the subtotal operations were per- 
formed by them under these circumstances. 

For the same reasons, vaginal hj'-sterectomy was elected infrequently 
in the colored women. Vaginal hysterectomy, a popular procedure on 
our service, has lost some favor in the last two years because of the fre- 
quency of postoperative urinaiy complications. It is also the convic- 
tion of the staff that this procedure, although it can be accomplished 
in almost any woman, is not satisfactorily performed except where 
there is beginning prolapse of the uterus and reasonable mobility of 
this structure. Its performance, as advocated by a few men, in the 
presence of a fixed uterus, salpingitis, or large fibroids, increases the 
operating time and the operative trauma, and makes the removal of 
the uterus, which might have been simple and easy if undertaken ab- 
dominally, a time-consuming, bloody, and laborious task, and the end- 
results under these circumstances are by no means universally desir- 
able. 

A study of the comparative frequency of the three types of operation 
in the colored and the white woman brings out some interesting in- 
formation (Table II). 

These figures evidence the growing popularity of total over sub- 
total hysterectomy in our service, as there was an increase from 25 per 
cent total hysterectomies in 1939, to 50 per cent in 1940 in the colored 
eases, and from 39.6 in 1939 to 51.1 per cent in 1940 among the white 
cases. This increase in the number of total abdominal operations was 
not due to a neglect of the vaginal approach, as the percentage of 
vaginal hysterectomies remained approximately the same for the two 
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There need be little or no sacrifice of the length of the vaginal canal 
if care is exercised in severing the vaginal ctiff close to its attachment 
to the cervix. Indeed, the depth of the vagina may be actually increased 
by dissecting the vaginal mucous membrane loose from the cervix, and, 
by traction, peeling this layer away from the portio almost to the 
opening of the external os, before the vaginal canal is invaded. 

Dyspareunia is an infrequent complaint follomng total hysterectomy, 
in our experience. When it has occurred, it has resulted from limita- 
tion of the elasticity of the vaginal vault occasioned by overshortened, 
and consequently rigid, ligaments being fixed to the vaginal cuff ; from 
an ovary being dragged too deeply into the pelvis and immobilized by 
an improperly placed suture ; from the formation of adhesions between 
a segment of the small bowel and the operative field ; from a failure to 
peritonize aU raw surfaces ; or lastly, from an incorrect realignment of 
perineal supports when vaginal plasties are done coincidentally. 

Total abdominal hysterectomy and vaginal hysterectomy are the op- 
erations of choice with the gynecologist, but there is no gainsaying the 
fact that they are surgical procedures of some magnitude and should 
not be undertaken by a novice. If the experience of the operator is 
limited and if his laiowledge of pelvic anatomy is not absolute, it is 
far safer for him to elect the supravaginal type of operation, because 
it is technically more simple, and serious postoperative sequelae are less 
likely to occur. 

Cauterization of the cervix combined with subtotal hysterectomy can 
never, and should never, replace total abdominal hysterectomy. This 
statement is based upon the personal observation of several instances 
in which the combined procedure has been most unsatisfactory. The 
frequency with which the cervical stump has to be removed, due to a 
continuation of the patient’s complaint, long after supravaginal hysterec- 
tomy and combined cauterization and plastic on the cervix have been 
performed, certainly offers evidence that neither cauterization, repair, 
nor reconstruction of the cervix can be associated with subtotal hysterec- 
tomy as a satisfactory substitute for the total removal of the uterus. 
The gynecologist who would claim superiority for cauterization of the 
cervix in association with subtotal hysterectomy admits the fallacy of 
his logic in the clahhs which he advances, for certainly, if the cervix is 
so diseased as to require cauterization, it is far better removed. 

The comparative percentages of incidence of the three types of 
hysterectomy in the total series of 828 cases is summarized in Table I. 


Table I. Incidence of A^aeious Types of Hysterectomy' in S2S Oases 


TYPE OF 

number of 

PERCENTAGE OF 

HYSTERECTOMY 

CASES 

INCIDENCE 

Total aRdomiiial 

374 

45.2 

Supravaginal 

255 

30.9 

Vaginal 

199 

23.9 


It will be observed that in these 828 cases in which it was thought 
hysterectomy was indicated, complete removal of the uterus was done 
abdominally or vaginally in 573 cases, or in 69.1 per cent. 
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The factor of anesthesia should also be considered in its effect upon 
mortality, and it may be mentioned that, with the exception of some few 
eases of spinal anesthesia, all of these patients were anesthetized by 
graduate nurses who are students in anesthesia. Three of the deaths in 
the entire series were considered as anesthetic in origin. In addition, 
another three deaths may be regarded as due to factors not associated 
Avith the surgical procedure, since one of these patients died of a proved 
coronary thrombosis (autopsjO another (a cardiac patient) died forty 
days postoperath'-elj’- from acute dilatation of the heart, and the last died 
six weeks postoperatively from bronchopneumonia and pyelonephritis. 
No attempt has been made to corx*eet the mortality figures gh'^en. 

An attempt AAms made to determine the morbidity rate of these types 
of hysterectomj’-, based on the number of hospital stay-days and tem- 
perature runs of 100.4° F. for three successive days, not counting the 
first postoperative dajL The number of normal postoperative stay-days 
Avas set arbitrarilj’- at fourteen days for total abdominal and vaginal 
hysterectomies, and at tAveh^e days for supravaginal. 

Total Abdominal Hysterectomy — 374 Cases: 

287 eases 76.9% had estimated normal hospital stay-daj's. 

87 cases 23.5% remained longer than estimated normal stay period. 

Supravaginal Hysterectomy — 255 Cases: 

164 cases 64% had estimated normal hospital stay-days. 

91 cases 36% remained longer than estimated normal stay period. 

Vaginal Hysterectomy — 199 Cases: 

143 cases 71.8% had estimated normal hospital stay-days. 

56 cases 28.2% remained longer than estimated normal stay period. 

Temperature records for the three types of operation Avere: 

Total Abdominal Hysterectomy — 374 Cases: 

296 cases 79.1% had no morbid temperature runs. 

78 cases 20.9% had morbid temperature runs. 

Supravaginal Hysterectomy — 255 Cases: 

211 cases 82.7% had no morbid temperature runs. 

44 cases 17.3% had morbid temperature runs. 

Vaginal Hysterectomy— 199 Cases: 

143 cases 71.7% had no morbid temperature runs. 

56 cases 28.3% had morbid temperature runs. 

Analyzing the specific causes of morbidity in the three types of 
hysterectomy shoAved that urinary infection Avas the prime cause of in- 
creased stay-days and temperature elevation, and Avas preselit in the 
folloAAdng percentages of cases : 


Total abdominal hysterectomy 41.3% 

Supravaginal hysterectomy 28.5% 

Vaginal hysterectomy 69.3% 

Wound infection came second Avith : 

Total abdominal hysterectomy 22.6% 

Supravaginal hysterectomy 18.6% 

Vaginal hysterectomy 13.4% 
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Table IE. Incidence op Various Types of Hysterectomy in 456 White and 

372 Colored Women 


type op 

1939 i 

1940 


hysterectomy 

CASES 1 % 

CASES 1 % 



White 


Total abdominal 
SupraYaginal 

Vaginal 


39.6 

19.0 

41.4 

139 

32 

101 

51.1 

12.1 

36.8 

212 

67 

177 


1 184 1 


272 


456 


Colored 


Total abdominal 
Snpravaginal 

Vaginal 

34 

94 

8 

25.0 

61.7 

13.3 

128 

94 

14 

50.0 

39.8 

10.2 



136 


236 




years, and the actual number of vaginal hysterectomies performed in- 
creased considerably in 1940 as compared to 1939. It is interesting 
to note that in the entire series of colored patients, vaginal hysterectomy 
was the type of operation chosen in only 22 cases. The reason for this 
low incidence has already been commented upon. 

The large increase in the total number of hysterectomies performed 
in 1940, as compared with the total number of hysterectomies performed 
in 1939, was not due to any widening of the indications for hysterectomy 
on our part, but was due entirely to the fact that the number of beds in 
our service had been doubled upon occupation of the new’ Charity 
Hospital building. 

There were 14 deaths in the series, accounting for a total mortality 
rate of 1.6 per cent. Dividing these deaths among the three types of 
hysterectomy, reveals data as to mortality as shown in Table III. 


Table III. Mortality of Various Types of Hysterectomy in 828 Cases 


TYPE OF 

hysterectomy 

NO. OF CASES 

NO. OP DEATHS 

MORTALITY RATE 

Total abdominal 

374 

5 

1.33% 

Supravaginal 

255 

7 

2.75% 

Vaginal 

199 

2 

1.0 % 


I might add parenthetically that the mortality rate for the 1940 series 
of 267 abdominal operations w’as 0.75 per cent. This low death rate is 
due, I believe, to better operating room facilities, better preoperative 
care, particularly more careful preparation of the vaginal tract, and to 
improved operative technique. 

Wliile the death rate in supravaginal operations has been higher than 
in total abdominal hysterectomies, it must be taken into consideration 
that a fair percentage of the subtotal hysterectomies w’ere performed 
on patients who had extensive pelvic adhesions, and upon patients 
who, for other reasons, were considered bad risks. The factor of the 
individual skill of the separate physicians also plays some part, and it 
would have been interesting to compare the mortality of residents’ cases 
against the mortality of staff cases, etc., but this was not determined. 
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We Avere unable to find any reason to feel that an additional plastic 
procedure added any particular risk to the surgical procedure, or in- 
creased the postoperative morbidity beyond some additional discomfort 
and the necessity for catheterization in a larger number of eases. 

Surgery other than hysterectomy Avas necessary in 30 per cent of 
colored and 18 per cent of Avhite cases in the total abdominal group, 
and in 40 per cent of the colored and 12 per cent of the Avhite eases in 
the subtotal hysterectomy group. Additional operative procedures Avere 
salpingectomy, oophorectomy, releasing of adhesions, cauterization of 
isolated areas of endometriosis, repair of incisional hernias, temporary 
colostomy, repair of accidental injuries to the bladder. The latter oc- 
curred five times in the series. In four eases, the rent in the bladder 
AAms closed immediately Avith complete success. In the fifth case, the left 
ureter AA^as ligated in doing a complete hj^stereetomy and a uretero- 
vaginal fistula developed postoperatwely. The damaged ureter AA^as 
recentl}’- successfully implanted in the bladder. 

Incidental appendectomy Avas performed in 45 per cent of the total 
abdominal group, and in 43 per cent of the subtotal group. Hoav many 
cases had had previous appendectomy AA’^as unfortunately overlooked in 
the preparation of these data. It is our custom to remove the appendix 
folloAving hysterectomj^ in all cases except those in AA^hich the hysterec- 
tomy has been tedious and time consuming ; or in AA^hich the removal of 
extensive adnexal pathology has prevented proper peritonealization of 
all raAV surfaces; or Avhere, because of some general condition, the 
patient AA'as thought to be none too good a surgical risk. 

From the foregoing data, Ave feel justified in submitting the folloAving 
conclusions : 

1 . Hysterectomy, regardless of the tjqie, is a comparatiA'^ely safe 
surgical procedure Avhen done by the trained specialist. 

2 . Total hysterectomy is the preferable type of transabdominal ap- 
proach, because AAuth the removal of the cervix such postoperatiA^e se- 
quelae as leueorrhea and chronic foci of infection are removed, and the 
subsequent hazard of carcinoma of the cerAux is eliminated. The mor- 
tality in the group of total hysterectomies studied Avas loAver, and the 
morbidity rate Avas only slightly higher than those of the subtotal 
group. 

3 . Subtotal hysterectomy should be the procedure of election in cases 
in Avhieh the pathology is extensive and necessitates a tedious and time- 
consuming operatiA'^e procedure, or if the experience of the surgeon 
is limited. 

4 . Vaginal hysterectomy deserves its position of popularity because 
of its relative safety, the fact that there is less postoperative shock and 
distention, and because of the excellent end results obtained. _ _We feel, 
hoAvever, that such results are obtained only Avhen the conditions pre- 
viously mentioned are present, AAliich render the technique of vaginal 
hysterectomy comparatively simple. 


3439 Prytania Street 
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Other causes of morbidity, singly or combined with the above fac- 
tors, were postoperative vaginal bleeding, thrombophlebitis, postop- 
erative irradiation following operations for carcinoma of the fnndus and 
malignancy of the ovaries, localized peritonitis, diabetes, partial ob- 
struction, hjTpertension with myocardial disease which required the 
patients to remain in the service for further care from the medical staff 
after operation. 

How to reduce the high rate of postoperative urinary infections re- 
mains a controversial issue. If, ivhen, and how often to catheterize? 
Should bladder irrigations be resorted to, or should chemotherapy be 
rebed upon entirely? Should retention catheters be inserted, and how 
long should they remain? All these types of prophjdactic and active 
treatment of urinarj^ infections have their advocates, with about the 
same ultimate results. It is worthy of note that in the total abdominal 
and vaginal types of hysterectomy, -where the bladder is apt to be 
traumatized most, the incidence of urinary infection is highest. 

It is our impression that this high incidence of urinary infection is 
due, in some degree, to an overworked nursing staff in a public institu- 
tion, where the ratio of patients to ward nurses is exceptionally high, 
and prompt catheterization of the individual patient is almost impos- 
sible. Postoperative retention is consequently common. The use of 
indwebing catheters has decreased the urinary retention, in the cases 
employed, but has not appreciably altered the incidence of infection. 
It would seem advisable, in the future, to consider the possibility of 
urinary infection before operation, rather than immediately afterward. 
In this light, the bladder of every ivoman who presents a cystoeele is 
either already infected or predisposed to infection. A series of bladder 
irrigations preoperatively, rather than postoperatively, would seem 
advisable, and, in addition, the administration of urotropin and an 
acidifying agent in appropriate doses for several days preoperatively 
up to the date of operation would increase the incidence of spontaneous 
urination due to the increased vesical tone which would result. In 
several private cases, this procedure has been most satisfactory. 

We were surprised to find such a large number of wound infections, 
but on careful study of the charts it -was found that all wounds were 
classified as infected in which there ivas any evidence of failure to heal 
primarily, or in which there was only a slight amount of pus about a 
retention or skin approximation stitch. 

An interesting and gratifying finding was that in the total ab- 
dominal and vaginal hysterectomies, twelve cases of very early carcinoma 
of the cervix were reported as being found in the microscopic survey of 
the tissues submitted to the Pathological Department. On the other 
hand, we are not aware of the subsequent development of this lesion on 
the eervix of any of the cases for whom a supracervical amputation was 
done. 

The number of incidental vaginal plastic operations done in this 
series were : 

Total abdominal bysterectomy 91 cases 10.7% 

Supravaginal hysterectomy 56 cases 6.7% 

Vaginal hysterectomy 199 cases 100.0% 
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, ?■ collected 900 eases of total hysterectomy from 

the clinics of Schottlaender, Herbert Spencer and Noble, among which 
were found 2 per cent of carcinomas. Since that time the question has 
been ai;gued at various times. Von Graff in 1934 collected 1,169 cases 
of carcinoma of the stump of the uterus after subtotal hysterectomy. 

I this number can be found in the literature or obtained by inquiry 
directed to knoivn workers in the field of gynecology, the number of 
cancers after subtotal hysterectomy is sufficiently great to arouse our 
active interest. It is generally assumed that the incidence of carcinoma 
in the retained stump is about 2 per cent; Richardson believes the in- 
cidence to be 3 per cent. ]\Iasson reports that, of 1,489 eases of car- 
cinoma of the eervLv seen at the Mayo Clinic, 65, or 4.4 per cent, were 
stump cancers. Henriksen, who studied 940 cases of cancer at the Johns 
Hopkins Hospital, found 2.3 per cent of them to be cancers of the re- 
tained stump. Behne}^ reported 910 eases of cervical cancer at the 
University Hospital in Philadelphia and found 43 cases of cancer of 
the retained stump, or 4.7 per cent. He also reported 1,117 eases of 
cervical cancer at the Philadelphia General Hospital, of which 24, or 
2.15 per cent, were cancers of the stump. Ward saw 61 stump cancers, 
or 6.9 per cent, of 879 cancers of the cervix. 


That carcinoma of the cervical stump is a real danger and that it oc- 
curs with a disturbing frequency must be admitted. The surgeon who 
has not seen such a ease in his oivti practice may feel that this danger is 
an overrated one but he forgets that manj^ patients, who have trouble 
after any surgical procedure, are likely to seek advice from some one 
other than the original operator, who, they may conclude, has not met 
the situation completely. 


Table I. Incidence of Stump Cancer 



NO. cases 

CA. cervix 

NO. STUMP 

CA. 

PER CENT 

Masson 

1,489 

65 

4.4 

Henriksen 

940 


2.3 

Beliney — Univ. Hosp. 

910 

43 

4.7 

Beliney — ^Phiia. Gen. 

1,117 

24 

2.15 

"Ward 

879 

61 

6.9 

Total 

5,335 

193 

4.01 


In addition to the risk of cancer, the retained stump may be trouble- 
some in other ways. Endoeervicitis or cervicitis is prone to develop 
and many of these women complain of leueorrhea later. The circulation 
of the cervix is disturbed and it responds poorly to treatment. Polyps 
sometimes develop and require removal, and troublesome bleeding due 
to inflammatory damage to the cervix may appear. I have had to re- 
move a number of cervical stumps, some of which were in patients 
operated upon by me and some of which had been done elsewhere, 
either because of bleeding or to eliminate a possible source of infection. 

The comparative risk of the tivo operations is often urged in favor 
of the subtotal operation. It is freely admitted that in the hands of 
men who do only an occasional hysterectomy the subtotal procedure 
is to be preferred. Our own experience and the reports in the literature. 








TOTAL HYSTERECTOMY, ABDOMINAL AND VAGINAL^' 

W. C. Danforth, M.D., Evanston, III. 

(From the Evanston Hospital) 

F or many years the most frequently employed method of removing 
the myomatous uterus or of excising the uterus for a number of other 
common causes has been subtotal hysterectomy. The amputation of the 
uterus is performed at the level of the internal os or below it unless 
it is desired to leave enough endometrium to cause some loss of blood at 
the menstrual periods, when the excision is done at a varying level 
above the internal os. The history of the operation of hysterectomy 
occupies just less than one hundred years, for it was in 1844 that 
Attlee removed the uterus for myoma for the first time. The mortality 
of the operation has steadily decreased as technique has improved and 
experience has grown until, in good clinics today, it is done with a high 
degree of safety. 

Of late years it has become the practice in some clinics to remove 
the entire uterus, including the cervix in many and perhaps the ma- 
jority of cases. Opinions are still divided upon the question of the 
wisdom of using the more extended operation as a routine procedure 
and many clinics still make use of supravaginal excision as the usual 
operation, reserving the total operation for cases in which malignancy 
is suspected or is knoAvn to exist, or for patients whose cervices are 
notably unhealthj’-. The argument in favor of the more extended 
operation has revolved largely about the question of carcinoma in the 
retained cervical stump. 

For many years my associates and I were quite definitely of the “sub- 
total school,” removing the cervix when operating abdominally only 
when carcinoma of the corpus was being dealt with or when the cervix 
was markedly unhealthy. Some years ago we began to make much more 
use of the vaginal hysterectomy than we had done. As we accumulated 
a series of vaginal hj’-sterectomies of some size we began to be impressed 
with the fact that the women ■who had the entire uterus removed, as it 
is in the vaginal operation, came back to us far less frequently for 
treatment of discharges and bleeding from the retained stump than was 
the case in our patients upon whom the subtotal operation had been 
done. Not only because of the risk of cancer in the retained stump but 
also to free our patients from the results of retention of the frequently 
imhealthy cervix, we began to make much more frequent use of the total 
excision of the uterus in those patients who are operated upon ab- 
dominally. 

The debate as to the value of the total operation is not a new one. 

S't the Sixty-Sixth Annual Meeting of the American Gynecological Society, 
Colorado Springs, Colo., May 26 to 28, 1941. 
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both the abdominal and the vaginal operations. The morbidity of the 
total hysterectomies was 33 per cent, that of 744 subtotal operations 
studied by Smith was 28 per cent, and that of the vaginal series 42.5 
per cent. In spite of the fact that there is a little more fever in the total 
and the vaginal groups it is notable that convalescence is no less smooth 
than that of the subtotal operation. whatever route the uterus is 
extirpated one passes through an area which is not aseptic. The sub- 
total operation requires the cutting across of the eervix, which, if it be 
at the level of the internal os or lower, is a bacteria-containing field. A 
painstaking preparation of the vaginal field is an essential part of the 
preparation for either the total abdominal or the vaginal operation. 

That the elimination of the cervix is a desirable thing is indicated by 
a survey of the pathologic reports of the cervices removed in 124 cases. 
Of these the pathologist reported that 61 showed major abnormalities, 
as marked eversion, endocervieitis or polyps; 32 were unliealthy to a 
lesser degree but did have endocervieitis and erosion or eversion; 5 had 
an atresia in some part of the cervical canal, in one a small myoma was 
found and 25 were relativelj^ normal. At least half of the cervices of 
Avomen at the age at Avhich some condition exists which causes the sur- 
geon to consider hysterectomy are unhealthjL 

Coning out of the cervix has been urged as a means of protecting the 
patient against the dangers and disadvantages of the retained cervical 
stump. About SO per cent of the stump cancers are epidermoid in 
type. The process of coning out removes only the epithelium of the 
canal leaving that Avhich is most likely to be dangerous later on. Bleed- 
ing is more likelj^ after an operation in which this measure is used. 
After trying it in a series of cases some years ago I discarded it as an 
inefficient procedure. The performance of a cervical plastic followed 
by a subtotal hj^sterectomy requires a longer period of anesthesia than 
a total operation and leaves behind a mass of cervical tissue v^hich may 
still be troublesome. 

It has been urged that the removal of the eervix deprives the vagina 
of support. This statement is based on an erroneous conception of the 
mechanics of support of the pelvic structures. If the vagina is in real 
need of support, an operation should be done, preferably from below, 
Avhieh has for one of its objects the correction of this condition. If the 
pelvic supports are essentially normal, the vagina may be cared for 
just' as is the cervical stump by the use of the supporting structures of 
the upper pelvic floor. Dyspareunia AviU not occur if this is not too 
tightly done and if the ovaries are not fastened to the vaginal vault. 

I have operated upon several cases in nliich subtotal hysterectomy 
had previously been done and in lAdiich the cervical stump came doAAm. 
In these cases the corpus had been removed for menorrhagia or for a 
small myoma while nothing was done for co-existent descensus. Whether 
the cervix remains or does not remain, a lack of support must be cared 
for if it is present. 

The shortening of the vagina, Avhich has been urged agaimt the total 
and the vaginal operation, does not seem to me to be a valid objection. 
In a considerable series of total abdominal and vaginal operations we 
have had no complaints of this. It is true that in some cases operated 
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however, indicate clearly that in the hands of expert pelvic surgeons 
the two operations are of equal safety. Masson reports a series of 3,149 
hysterectomies of which 1,776 were total, 766 subtotal, and 607 vaginal. 
The mortality of the total operations was 1.2 per cent, of the sub- 
total 0.9 per cent, and of the vaginal hysterectomy 1.5 per cent. If the 
total operation is to be advocated for use in the hands of experienced 
gynecologic surgeons it must be sliowni that in their hands it carries 
a risk which is less than that of the later development of cancer in the 
stump. The figures just given indicate that the diiferenee is far less 
than the 2 or 3 per cent -which is the incidence of the occurrence of 
carcinoma in the retained stump. I wish to make it clear that in ad- 
vocating the removal of the entire uterus I do not mean to imply that 
all cases should be done by the abdominal route. Vaginal hysterectomy 
accomplishes the object of removing the cervix, and it was the com- 
parative freedom of our' patients who had been operated upon by the 
vaginal route from annojdng discharges and bleeding as well as from 
the risk of later cancer which directed our attention to the total ab- 
dominal operation in cases which were unsuited to attack by the vaginal 
path. Since making use of the total abdominal operation frequently, 
we have operated upon 150 women by this method with one death, a 
mortality of 0.66 per cent. The mortality in a series of 744 subtotal 
hysterectomies was 0.8 per cent. 


Table II 



NO. 

MORTALITY 

MORBIDITY 

Subtotal 

744 

0.8 % 

28.0% 

Total abdominal 

150 

0.66% 

33.0% 

Vaginal 

425 

0 

42.5% 


We have removed the uterus vaginally, since adopting this procedure 
as one of our usual methods, 425 times. The discrepancy in the num- 
ber of the two operations arises from the fact that the total abdominal 
operation has been used over a far shorter time than the vaginal op- 
eration. In a large series studied by Smith 35 per cent of the hysterec- 
tomies were vaginal. Both the vaginal operation and the total ab- 
dominal one accomplish the elimination of the cervix and that one 
should be used which best adapts itself to the case in hand. 

In a series of 1,200 hysterectomies analyzed in our service by P. H. 
Smith the entire mortality was 0.5 per cent and all the deaths were in 
the subtotal group. This may be accounted for by the fact that during 
much of the time covered by this study we did more subtotals than any 
other sort of operation and by the further fact that many of the most 
difficult cases were done by this method. That we have so far not had a 
death after vaginal hysterectomy we attribute in some measure to good 
fortune although all possible precautions are observed and the men in 
the group are all well trained. It should be said that the majority of 
these patients were private and that the incidence of severe and ex- 
tensive inflammatory residues is less than in a large charity service. 
There is no provision for colored patients, those in our out-patient 
clinic being cared for elsewhere. This has its effect on the mortality of 
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It is quite true that in the hands of the occasional operator, or in 
those of the surgeon who does but few hj’-sterectomies, the subtotal op- 
eration is to be preferred. Masson estimates the risk of the subtotal op- 
eration in the average hospital as about 4 per cent and that of the 
total one as 6 per cent. The mortality of subtotal hysterectomy in active 
and well-staffed clinics is much less than this. Fullerton and Faulkner 
found that there was a definite difference in the mortality in total cases 
done by the attending staff and those done by the residents. This would 
indicate that in the hands of the untrained or the partly trained sur- 
geon the danger of the total operation is greater than when it is done by 
the experienced pelvic surgeon. 

Our own experience and the reports which are available in the liter- 
ature indicate that the experienced pelvic surgeon can do either the total 
or the subtotal operation with essentially the same risk, and we have 
found that the vaginal approach provides a safe and excellent means 
of disposing of the uterus in many cases. The trained gynecologist can 
easily develop his technique so that he will do the more extended op- 
eration with almost equal ease and with but little more expenditure of 
time. Lengthy operations are far more productive of shock than are 
those which are more expeditiously carried out. The man who re- 
quires over two hours for the performance of a subtotal operation 
had better not venture into the total field and the vaginal operation, 
too, may be better left alone. The gjmecologist should be able to do 
any of these and to complete his work, except in an occasional case of 
great difficulty, in less than an hour. The risk of wounding the ureters 
in total abdominal operations is not great if one keeps close to the 
uterus. It is not necessary to expose them in the great majority of cases. 
Sufficient light, proper exposure, and nontraumatic management of the 
bladder and the structures about the cervix will enable the operator 
with an adequate knowledge of pelvic anatomy to work safely and ex- 
peditiously. 

One point only of technique will be mentioned. When we did total 
operations only occasionally, as for carcinoma of the corpus, we were 
accustomed to drain vaginally. This has long since been given up and 
at present no drains are used in either the abdominal or the vaginal re- 
movals of the entire uterus. The drain is -unnecessary and it increases 
the danger of adhesions. A local peritonitis surrounds the point of 
which it leaves the abdominal cavity and this may cause the adhesion of 
a loop of bowel. While the operation of removal of the uterus, by any 
method, causes an area in which bacteria are found to be opened, the 
pel-sdc peritoneum cares for such bacteria as may gain entrance to the 
peritoneal cavity very efficiently so long as they are confiaied to one area 
and not spread about. The only cases which require drainage after 
the removal of the entire uterus are those of vaginal operation for 
prolapse in which much dissection is done. In these a small strip of 
rubber tissue lessens the likelihood of hematoma. 

It is generally assumed that a carcinoma which appears in the cervical 
stump within one year after subtotal hysterectomy was already present 
at the time of the operation. It is probable that this time limit is too 
short. Within the past year, in a patient operated upon by one of my 
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Upon vaginally for prolapse there is some shortening but a vagmal ade- 
quate for all demands upon it will remain after total excision of the 
uterus both abdominally or vaginally in eases of other types. 








*« 


Fig. 2. — Biopsy specimen showing ‘‘Schiller’s line.” 

The dryness of the vagina which has been charged against total re- 
moval seems also to be infrequent as Ave have had no patients who have 
been troiibled in this Avay. If the ovaries are left in a normal con- 
dition, Avith an adequate blood supply, the vaginal mucosa will remain 
normal. 
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of tlie vagina and that the vagina can be just as well suspended as the cervical 
stump. I also believe that by cutting close to the cervix, especially by using the 
Richardson technique, the danger of injury to the ureters and bladder is mmimp i 
But I wish to go on record as not favoring the routine employment of total hys- 
terectomy. I believe with Dr. Miller that each case should be judged individually, 
the chief points to be considered being the condition of the cervix, the general con- 
dition of the patient, the presence or absence of obesity, and the intrapelvic 
pathology. 

During the past year we have performed approximately 400 abdominal hysterec- 
tomies on our service, 74 of which were totals. Over half of these were performed 
on colored women who are frequently obese and have difidcult myomas complicated 
by salpingitis. We lost one patient by pulmonary embolism, a mortality of a 
quarter of 1 per cent. There were no deaths among the panhysterectomies. These 
statistics indicate to me tliat proper judgment was exercised in choosing the cases 
for total hysterectomj'', for if the operators liad insisted upon removal of the cervix 
in some of the difiScult, complicated myomas, I am sure our mortality could not 
have been held down to such a low figure. 

In private practice the conditions are much more favorable to total hj'sterectomy 
and I do that operation in approximatelj' half of my cases. However, I still prefer 
to save the nulliparous and sliglitly lacerated parous cervices which look healthy 
and are not the source of leucorrhea, for I believe in the surgical principle that the 
least amount of surgery to cure tlie patient is the best. 

I think that Dr. Danforth’s figure of an incidence of 2 per cent of malignancy 
in the retained cervical stump is higli. This figure must be an estimate, for the 
only way an accurate figure could be obtained would be to follow a large series of 
women to death upon whom subtotal hysterectomies had been done. I do not 
believe tliis has ever been carried out. This figure must of course not be confused 
with the incidence of stump cancer in cervical carcinoma, which is quite a different 
thing and surely a much higher figure. In reading Danfortli ’s paper I am a little 
confused as to just which figures he refers in some of his statistics. I have seen 
carcinoma develop in onlj' one cervical stump in my private series of subtotal 
hysterectomies. I do not believe this represents more than one-tenth of 1 per cent 
of the cervices which I have left in. If a cervix is carefully inspected and biopsied 
when indicated before a decision is made to remove or retain it, the incidence of 
carcinoma can be held down to this figure. 

Dr. Danforth makes the statement that “the man who requires over two hours 
for the performance of a subtotal operation had better not venture into the total 
field.” With this I heartily agree but should like to broaden the statement in 
this way, “the man who requires over two hours for the performance of an average 
subtotal hysterectomy had better not v^enture into the field of pelvic surgery.” 

DR. N. SPROAT HEANEY, Chicago, III . — I liave for years favored the com- 
plete removal of the uterus to the supravaginal operation for most of the pa- 
tients coming under my attention. Earlier I left in more cervices than I do now. 
Ylien I learned by experience how resistant to treatment an infection is, which 
occurs in the atrophied cervix left after a supravaginal hysterectomy, I left fewer 
and fewer cervices to annoy me and the patients in after years. Though in 100 
cases of cancer of the cervix two or more may be in a cervical stump, this does not 
in ^ any way mean that carcinoma occurs in 2 per cent of the cervical stumps left 
after 100 supravaginal hysterectomies. However small this incidence is, it is a 
danger avoided by the complete removal of the cervix. 

Dr. Miller speaks of the cervix acting as a focus of infection for the produc- 
tion of an arthritis or other disease. I was raised in the institution which put focal 
infections “on the map.” I am firmly convinced of the role of focal infections in 
the teeth and tonsils in the causation of affections in distant organs. Though I 
have had the question of the cervix in this regard constantly in my mind through 
all these years, I have yet to see a proved case. That a cervix, the seat^ of an 
acute gonorrhea, may cause gonorrheal rheumatism is true without question. _ I 
have also seen arthritis develop immediately after the intrauterine administration 
of radium and have seen the arthritis cured by the removal of the uterus with 
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associates for small fibroids and menorrliagia, a very small clinically 
unrecognized carcinoma was fonnd. A study of cervices of cases 
dealt with by the removal of the entire uterus disclosed many which 
were definitely abnormal. Whatever the relationship of these changes to 
cancer, it may at least be said that an unhealthy structure has been done 
away with. Some of these show an epithelial activity, which, while not 
cancerous, at least indicates an activity which is not normal. 

It is notable that we have had no cases of embolism and phlebitis 
after vaginal hysterectomy and I believe that in two other well-knoAvn 
gynecologic services, in each of which a large number of vaginal hysterec- 
tomies have been done, no embolism or phlebitis has appeared. Should 
continued experience in a number of clinics bear out this observation it 
may well be regarded as an added reason for the employment of this 
procedure. 

In about 3 per cent of myomatous uteii coincident adenocarcinoma may 
be found. As more hysterectomies are done for myomas than for any 
other single reason the removal of the entire uterus is wise unless the 
carrying out of the total operation subjects the woman to a risk greater 
than the incidence of cancer. This, in experienced hands, will not be so. 

The complete removal of the uterus, abdominally or vaginally, for 
many benign conditions as well as for carcinoma of the corpus, should 
be done more frequently by experienced pelvic surgeons, inasmuch as, in 
their hands, the patient runs no added risk. In institutions in which 
but little gynecologic surgery is done, the subtotal operation will be 
safer. 

CONCLUSIONS 

1. To avoid the danger of cancer in the retained stump and to free 
the patient from the annoyance which may be caused by the unhealthy 
stump, a wider use of the total removal of the uterus is recommended. 

2. Total hysterectomy may be done either abdominally or vaginally, 
as the conditions of the individual case may suggest. 

3. The gynecologic specialist should be able to remove the uterus 
either abdominally or vaginally with sufficient ease that his choice of 
operation is not infiuenced by his lack of experience with one or the other 
nor should he choose the incomplete operation instead of either because 
he feels that he can do it more easily. 

4. Technique of either of these operations may be developed by the 
experienced operator. 

5. The objections which have been urged against the complete re- 
moval of the uterus disappear if a proper technique is used. 

6. Total removal in experienced hands, either abdominally or vag- 
inally, does not subject the patient to increased risk. 

7. The operator of small experience in pelvic surgery should make 
use of the subtotal operation. 

636 Church Street 

DISCUSSION ON PAPERS BY DR. MILLER AND DR. DANPORTH 

DR. RICHARD W. TeLINDB, Balitmore, Md. — I believe that total hysterec- 
omy should he done more frequently than it has been done in the past. I believe 
t lat if done by the proper technique it can be done without appreciable shortening 
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There were 49 subtotal hysterectomies, with one death. In this case the woman 
weighed 260 pounds, had a huge ventral hernia and also multiple fibroids in the 
uterus. It was thought advisable to remove the uterus to help make room for 
the multiple coils of intestine that had been outside the abdomen for many years 
and replacing them markedly raised the intra-abdominal pressure. 

I am absolutely in accord with both of the essayists that any one who is doing 
much pelvic surgery is ke'eping the best interest of the patient in mind by removing 
the cervix in most cases. It has not been at all uncommon in my experience to see 
a woman in the Clinic some time after a subtotal operation with a history of having 
had no leucorrhea until after the operation. Practically all of these patients are 
suspicious of cancer with a development of this kind. 

The danger of cancer in the cervical stump, even if the number of cases is small, 
is appreciated by all. In the Clinic to date we have seen altogether 193 cases of 
cancer of the cervical stump left after subtotal abdominal hysterectomies, and we 
have seen about four times that many eases with cervicitis. In about 50 per cent 
of these cases, excision of the cervical stump was advised. 

I agree wdth both essayists that until a satisfactory technique for the total ab- 
dominal hysterectomy is arrived at, the subtotal operation is a safer one, but I 
think that the Members of the G 3 ’nccological Societj’- should be the ones to draw 
special attention to the fact that many of the subtotal operations which are be- 
ing done todaj’’ are not entirelj' satisfacto^ 3 ^ My own experience is that thrombo- 
phlebitis, pulmonarj- embolism and other causes for morbiditj' and mortality are 
definitely higher following the subtotal operation. I think that this is due to the 
fact that an infection often results from cutting across infected glands in the cervix 
causing low-grade retroperitoneal inflammation with resulting thrombophlebitis or 
the development of a small abscess. This is especially true if hemostasis is not 
perfect in the operative field. 

I agree ivith both Dr. Miller and Dr. Danforth that prolapse of the vaginal 
vault, sliortening of the vagina and dj’spareunia should not be charged to a total 
hj'sterectomj' because all these conditions are due to faultj’ technique or failure to 
do satisfactory vaginal plastics at the same time. 

One interesting point, that w'as suggested bj' mj' secretaiy, is that in my earlier 
experience, when I did a great manj’ subtotals, the correspondence and repeated ex- 
aminations were much more frequent than they are at the present time. In fact, 
there is no group of patients that seem so well satisfied and require so little care 
following surgery as those in which I have done total hj^sterectomies. 

Among the subtotal hj’sterectomies that I am reporting there is one death two 
j'cars later as a result of an obstruction. I operated upon another patient, fifteen 
j-ears after she had had a pelvic operation elsewhere, in whom a loop of small bowel 
had become adhered in the pelvis. Just how many patients have obstruction or 
subacute obstruction or enough adhesions to have occasional gas pains, it would 
be hard to estimate. There is no doubt that many of the patients who have trouble 
following surgery in one hospital will go to another, or to another surgeon if they 
have complications. I am satisfied that following the subtotal operation, the leaving 
of an infected cervix, especially if the infected glands have been cut through, make 
a low^-grade pelvic peritonitis much more likely, and adhesions are likely to form 
as a result. 

Conization or cauterization after the subtotal operation is not a satisfactory pro- 
tection against later malignancy and probably predisposes to local infection, as 
we leave a raw surface exposed to infection from the vaginal canal. When we 
consider that this is just beneath the peritoneum, it is reasonable to believe that 
there is often a little local peritonitis which would account for many of the ad- 
hesions deep in the pelvis. ' 

DR. SIDNEY A. CHALFANT, Pittsburgh, Pa. — I n the Pittsburgh hospitals 
for manj' years, it has been the practice to do the supravaginal hysterectomy in the 
great majority of cases. This, with the thorough cauterization of the cervix has 
been almost the routine procedure. At present Dr. Cashman has in process a J 
of all patients who have had a previous cauterization at Magee Hospital to e 
termine the incidence of cancer after this procedure. 
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its contained infected radium ulcer. With, these two exceptions^ I have never seen 
the cervix or the uterine body act as a focus of infection in the etiology of disease 
at a distance. 

If the cervix requires any surgical attention at the time the uterus is to be re- 
moved, then the cervix should be removed at the same time. I believe that the 
cervix should never be cauterized either from above or from below at the time of 
the removal of the uterine body. The burning is too liable to cause a latent infec- 
tion to become acute. 

To my mind a conization should never be done either on the intact uterus or 
upon the uterine stump. This procedure should be completely eliminated from 
our list of operative resources. 

It has been said that a vaginal hysterectomy leaves a shortened vagina. If tlie 
incision in the vagina is made at the same level as it would be made if doing a 
complete abdominal hysterectomy, then I cannot see why the route by which the 
uterus is removed can influence the length of the vagina. 'Wlien a vaginal hysterec- 
tomy is done as part of the cure of a complete prolapse, then the vagina will be 
found to be short after the operation, for it was short before the operation, since 
a part of its length had been used in maldng up the breadth of the prolapse. 

Since the attachments of the bladder to the uterus are the same whether the 
uterus is to be removed completely, vaginally, or abdominally, I cannot see why 
bladder difficulties should be commoner after vaginal hysterectomy than after 
abdominal hysterectomy, if the same perfection of technique is exercised. 

From time to time I encoimter a case where a combined abdominal and vaginal 
hysterectomy seems to be indicated. Where a cervix is very large, extensively torn 
or badly infected and the uterine body is too fixed to venture a vaginal hysterec- 
tomy, the cervix may be thoroughly cauterized and then removed as high as the 
uterine vessels. The vaginal vault may then be closed, a perineal repair, if needed, 
be done, and the abdomen entered for removal of the rest of the uterus. "Uniere 
the pelvic tumor is so shaped or situated as to make the uterine vessels difficult 
of access from above, the combined operation may be done to very great advan- 
tage. 

Since using ethylene gas, I have now completed 991 vaginal hysterectomies for 
benign disease of the uterus, with the same three deaths which have been previously 
reported in detail, with a mortality rate of approximately one-third of 1 per cent. 
I wish to congratulate Dr. Danforth on his having had no deaths in his series of 
425 cases. I, too, have done almost 400 cases since my last fatal case. 

Dr. Miller states that "although vaginal hysterectomy may be accomplished 
in almost any woman, it is not satisfactorily performed except where there is be- 
ginning prolapse of the uterus and a reasonable mobility of the structures.” In 
the last 100 eases that I have done, the uterus was so large in 53 women that it 
had to be cut into two or more pieces to remove it. On the contrarjq the uterus 
may be most easily removed in a nulliparous woman provided the vagina is not too 
tight, particularly if the vaginal vault is of normal proportions. If there is a 
little too much laxity of the vaginal walls they may fall together laterally and ob- 
scure the operative field. The easiest vaginal hysterectomy I ever did was on a 
45-year-old virgin with an intact hymen and a small uterus full of tiny fibroids. 
A median incision of the hymen was made and the whole operation proceeded with 
the greatest of ease. There were 269 women in my series who were nulliparas. 

DE. JAMES G. MASSON, Eochester, Minn. — This subject is one in which I 
have been much interested for many years. In the five-year period from 1935 to 
1939, inclusive) I have performed 1,277 hysterectomies. Of these, 888 were total 
hysterectomies with 6 deaths or a mortality rate of 0.67 per cent. One of these 
deaths should really not be charged to the hysterectomy, as the operation was done 
for tuboovarian abscesses and an apparently normal uterus was simply removed 
on account of the raw surface left after freeing up the inflammatory condition. 
Another death was due to pulmonary embolism. A third patient was a hunchback 
who died of atelectasis shortly after the operation. 

In the series were 340 vaginal hysterectomies with one death. The probability 
IS that this patient died of a ruptured appendix rather than anything resulting 
from the operation, but autopsy was refused. 
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As to the statistics to which Dr. TeLinde referred, I think that he made a valid 
objection. The 2 per cent given by writers in the literature referred to the incidence 
of carcinoma of the stump in relation to all such stumps left in after the subtotal 
procedure. The larger figure merely indicates the percentage of carcinomas found 
in the retained stump in relation to all tlie cervical cancers seen in other clinics. 

In my experience, after the usual type of vaginal Iiysterectomy which is done for 
nonmalignant bleeding or for small fibroids, the bladder usually gives little trouble. 
It is usual to have the woman urinating by the second day. 

The question of carcinoma has been stressed rather unduly, to the neglect of the 
other conditions. Carcinoma of the stump does appear in some women but when 
the cervix becomes infected it is difficult to manage. 

One point should be remembered about bums in extensive cauterization. A burn 
is the slowest healing tjqie of wound there is. I have never been enthusiastic 
about cauterization of any type except the conservative cauterization which one does 
for the relief of leucorrhea. I have never been enthusiastic about cauterization at 
the time of operation. 
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At Magee Hospital during the six years ending June, 1940, there were 976 
hysterectomies by all operators with 18 deaths, or 1.84 per cent. The supravaginal 
operations predominated greatly, 874, with 14 deaths, or 1.6 per cent. The total 
abdominal hysterectomies numbered 54 with 2 deaths (3.73%) ; the vaginal hysterec- 
tomies, 48 with 2 deaths (4.17 per cent). The total abdominal operations were prac- 
tically limited to cases of carcinoma of the fundus. During the same time on 
my personal service, there were 102 supravaginal operations with 1 death from 
peritonitis, and 6 total and 5 vaginal operations without mortality. 

It is admitted that a competent gynecologist should be able to do the complete op- 
eration in the average ease with no greater mortality or morbidity than the supra- 
vaginal operation. But there are many patients requiring hysterectomy in whom 
it is either (1) not necessary to do the complete operation, or (2) in whom it is more 
difficult and more dangerous. 

The first class would include the fibroid case in the virgin who has no erosion 
of the cervix and who has had no opportunity for infection. There should be no 
postoperative leucorrhea as there has been none before the operation, and the in- 
cidence of cancer of the cervix in the nullipara is slight. 

In the difficult class we would include particularly the fibroids associated with 
old inflammatory disease, where the uterus is firmly fixed in the pelvis and the dis- 
section difficult. Here we do a thorough cauterization of the cervix and a supra- 
vaginal hysterectomy. The cauterization of the cervix must be sufficient to destroy 
all the epithelium in the canal and all the deep glands. Wliere this is done there is 
nothing left -except a ring of fibrous tissue, the patient is free from leucorrhea, the 
vagina is not shortened, and the support adequate. There should be no more danger 
of developing carcinoma of the cervix than there is of a primary carcinoma of the 
vagina. 

It is quite possible that we have been doing too few complete operations. But I 
am confident that in certain cases the incomplete operation is the safer procedure 
for the experienced gynecologist as well as for the occasional operator. Those who 
favor the complete operation are usually able to report just as good or better re- 
sults from this as from the supravaginal hysterectomy. Is it possible that the 
latter group includes a larger percentage of the complicated cases in wiiich one would 
naturally expect a greater mortality? 

DR. LEWIS C. SCHBPFEY, Philadelphia, Pa.— I feel, as Dr. TeLinde and Dr. 
Chalfant do, that complete hysterectomy should not be routine for all cases. At 
Jefferson Hospital in Philadelphia we have followed a plan of thorough preliminary 
inspection of the cervix, and we cauterize nearly every case unless there is an ab- 
solutely intact cervix or when excessive hypertrophy, laceration, and eversion make 
complete hysterectomy seem more desirable. 

About five years ago we followed up over 500 cases in which the cervix had 
been given proper attention and in those cases where that had not been done. Our 
incidence of carcinoma of the stump in these two groups was 0.5 per cent and 1.0 
per cent, respectively. In about 400 cases of cervical carcinoma we have treated 18 
cases of stump carcinoma, an incidence of 4.7 per cent. Our present feeling is that 
m women under 40 years there is a decided advantage in retaining the cervical stump 
in a healthy condition, or one which has been made healthy by cauterization, es- 
pecially if it has been possible to conserve one or both ovaries. If we are dealing 
with a markedly diseased cervix and the patient is approaching, or is at the meno- 
pause or beyond it, then we believe in complete hysterectomy. 

In certain instances complicating pelvic pathology and a debilitated patient 
make the complete operation much more hazardous than the subtotal procedure. 
To our mind, then, the question is not wdiether or not one is technically able to per- 
form complete hysterectomy, but which procedure is better for the particular pa- 
tient under consideration. 

DR. DAHEORTH (closing). — I would like to say in reply to Dr. TeLinde ’s 
re^rks that I agree entirely with what he said about choosing the operation. Just 
before leaving home I did two subtotals, one on a ffirgin of 40 years who had an 
enormous fibroid and a perfectly healthy cervix. In the second case there was an 
mvolvement of the bow-el in a bilateral carcinoma of the ovary, and I saw no reason 
tor excising the cervix. 
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pigments closely resembling those obtained with crystalline hormones. 
This degree of purification is achieved without incurring serious losses 
of hormone. The method in its present form, however, is applicable only 
to pregnancy urine, wherein the ratio of impurities to estrogens is rela- 
tively low. 

In the procedure, estriol is separated from the other estrogens and 
assayed directly. Since it is not feasible to effect a similar separation 
of the remaining estrogens, i.e., estrone and estradiol, ivithout unduly 
complicating the procedure, these hormones are separated as a combined 
fraction and the latter then analyzed in the following manner: The 
sum of the two estrogens is determined by examining one aliquot of 
the fraction with the Koher reaction. A second aliquot is assayed with 
the ketosteroid reaction of Zimmermann.^^’ Since estrone, in con- 
trast to estradiol, possesses a carbonyl group, this test should indicate 
the estrone content of our fractions. Tlie difference between the two 
results is taken to represent the estradiol content. This obviously is 
based on the assumption that no additional unlmown estrogen is present 
in these fractions. 


With the use of these techniques, the estriol and estrone of pregnancy 
urine can be estimated within limits of error probably not exceeding 
10 per cent. The indirect method employed for estimating estradiol 
involves larger errors, and onty fair approximations of the quantities 
of this hormone are therefore obtainable. For estriol and estrone, 
however, the aceuraey of the method exceeds, we believe, that of the 
biologic technique of assay. Moreover, the colorimetric technique is far 
less time-consuming, since it furnishes a complete quantitative assay of 
the urinary estrogens within two working days. 

Pregmnediol Determinations . — ^Pregnanediol was determined hy two 
methods: In one procedure, the technique of Venning and Brovme^® 
for the isolation of pregnanediol glucuronidate from unhydrolyzed urine 
was emplojmd; the values thus obtained were multiplied by the factor 
0.618 to permit their expression in terms of the free steroid. In the 
second procedure the recently proposed technique of Astwood and 
Jones^® for the direct isolation of free pregnanediol from hydrolj^zed 
urine was employed. Although there was a very satisfactory parallelism 
between the results obtained with the tAVO methods, the Amlues yielded by 
Astwood and Jones’ method ivere consistently 20 to 40 per cent Imver 
than those secured with the technique of Venning and Browne, the de- 
grees of difference varying among the several patients but shoAving a 
characteristic constancy for each patient. Comparison of the results of 
recovery experiments Avith both procedures^®’ indicates that the dis- 
crepancies are largely due to losses entailed in the hydrolysis necessary 
in the AstAvood procedure. We, therefore, believe that the Venning 
procedure reflects more closely the total pregnanediol of the urine, pro- 
vided no free steroid is present.* 


*The nonhydrolyzed urine specimens, as used for the glucuronidate determinations, 
were periodicaliy examined by Astwood’s technique in order to determine whether an? 
free pregnanediol was present. None, however, was found. AVe interpret this a 
dence that the urine specimens were well preserved, and that the values 
the Venning procedure reflected the total amounts of preformed pregnanediol presenu 



THE EXCRETION OF ESTROGEN AND PREGNANEDIOL 
PRECEDING NORMAL PARTURITION^^ 


Carl Bachman, M.D., Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology and the Gynecean Sospital 
Institute of Gynecologic Eesearch, University of Pennsylvania ) 

E vidence supplied bj'- animal experiments indicates that proges- 
terone and estrogenic hormones play important roles in maintain- 
ing gestation, and probably also in determining the natural onset of 
labor.! It would seem reasonable to expect, therefore, that during the 
prepartal period significant fluctuations would occur in the urinary 
excretion of these hormones or their metabolic end-products. The data 
available from studies that have been made to date, however, are not 
entirely consistent; while they are in good agreement with respect to 
a few general features, no characteristic fluctuations or critical excretion- 
levels presaging the imminent approach of labor have been definitely 
established.^'^" 

Unfortunately, when these studies -were made, not all of the methods 
of assay that were then available were sufficiently accurate to permit 
the demonstration of small but possibly significant fluctuations of excre- 
tion. While pregnanediol glucuronidate could be determined with rea- 
sonable accuracy by means of Venning and Browne’s isolation proce- 
dure,^® no equally reliable techniques of estrogen assay were at hand. 
Since fairly accurate colorimetric methods of assaying urinary estrogens 
have recently been developed in our laboratory, we have been interested 
in applying them to a further study of this problem. The present com- 
munication deals with the data obtained from a group of six patients. 


jMETHODS 


The patients selected for study were healthy young women of average 
physique and body weight. With one exception they were primigravidas. 
Their labors were spontaneous in onset and normal in character. 
Twenty-four-hour collections of urine wmre obtained from each patient 
twice weekly during the last three to nine weeks of gestation. These 
were analyzed for their content of estriol, estrone, estradiol, and preg- 
nanediol. 

Estrogen Determinations . — Our colorimetric procedure for the estima- 
tion of urinary estrogens has been described in detail elsewhere.^® It is 
based upon the use of Kober’s phenolsulfonic acid reagent, with which 
the natural estrogens form a characteristic pink color. The procedure 
differs from previously proposed colorimetric techniques'®'^® in that the 
urinary estrogens are purified sufficiently to yield with the color reagent 


Sixty-Sixth Annual Meeting of the American Gyne- 
cological Society, Colorado Springs, Colo., May 20 to 2S, 1911. 

literature, and the clinical implications thereof, have been 
admirably summarized by Reynolds.^ 
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excretion of the different iiormones were either constant or changed very gradually; 
it would be impossible, therefore, to forecast from either a single day’s determina- 
tions, or from a series of consecutive determinations, the date on which labor would 
begin. 

CA3£ 



Week:, pregnant 

Fig. 2. — Urinary hormonal excretions during tlie last nine weeks of gestation, and 
the first two post-partum days, in Case 2. 



Week: pregnant 

Fig. 3. — Urinary hormonal excretions in Cases 3 and 4. In these patients, the final 
urine samples were obtained within a few hours of the onset of labor. 

Case 2. — Fig. 2 summarizes the results obtained in this patient, a 20-year-old 
primigravida, who delivered a 3,000 Gm. fetus at the forty-first week, following a 
labor of sixteen hours’ duration. The continuous curves of excretion in her record 
are not as smooth as in that of the previous patient. However, the levels and trends 
of all of the hormonal excretions shown in this figure resemble in a general way 




BACHMAN: ESTROGEN AND PKEGNANEDIOL PRECEDING PARTURITION 601 

Tabulation of Data . — Our findings have been recorded on charts, 
each of which summarizes the observations made upon an individual 
patient. The abscissas indicate the iveeks of gestation during which the 
urine was examined and the maturity of pregnancy at the time labor 
began. Ordinates indicate the urinary output, in milligrams per twenty- 
four hours, of pregnanediol, estriol, estrone, and estradiol on the occa- 
sions indicated. In order to illustrate the widely varying amounts of 
the excretion of these substances with the use of a single scale of 
measurement, a logarithmic scale has been employed for the ordinate. 


CA5E /. 



Pig. 1. — ^Urinary excretion of pregnanediol, estriol, estrone, and estradiol pre- 
ceding parturition in Case 1. Excretions sampled at twice-weekly intervals during 
the last seven weeks of gestation. For interpretation of the data in this and the 
following figures, see the case protocols. 


OBSERVATIONS 

Case 1. — I'ig. 1 illustrates the excretion record of a secundigravida, aged 32 
years, who gave birth to a 3,200 Gm. infant at the forty-second week of gestation 
following a labor lasting five hours. An outstanding feature of her record is the 
smooth character of the excretion-curves of estriol and estrone. The daily output 
of estriol rose steadily from a low point of about 10 mg. at the thirty-fifth week 
to a peak of 25 mg. just before labor. A rise in output of estrone ran parallel to 
this, though the peak of the daily excretion of this substance was less than 2 mg. 
The data relative to estradiol cannot readily be summarized; the unavoidable errors 
involved in the estimation of the extremely small excretions of this hormone un- 
doubtedly account for some of the fl.uetuations seen in the figure, and permit us to 
say o^y that the hormone was present in the urine in appreciable amounts in the 
ajs immediately preceding labor. A daily average of about 100 mg. of pregnanediol 
was excreted during the last seven weeks of gestation; there was a slight upward, 
endency as term approached, with a peak level occurring at about the thirty-eighth 
iiee -j temporary but probably significantly low’ levels were encountered at the 
iirty-seventh and fortieth weeks. It can be seen that any pre-labor trends in the 
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remaining patients^ and the excretion trends so unique, that we have been at a 
loss to account for them except on the basis of her very mild medical disorder. 
Should further work justify such an interpretation, it would indicate that even 
minor medical disorders accompanying gestation may influence hormonal excretions 
profoundly. 

COMMENT 


The findings in this small series of patients corroborate, in a general 
manner, the results of the similar studies of Hain,®- wherein the 
estrogens were estimated with biologic methods of assay. They indicate, 
apart from a pre-labor rise in excretion of estrogens, no constantly dis- 
cernible correlations betiveen hormonal excretion and the onset and 
course of normal parturition. Our experience is too limited to permit 
us to comment upon the observation made bj^ several earlier Avorkers^- ® 
that the rise in estrogen excretion u^hieh occurs during gestation is 
marked by transient cyclic fluctuations ; it should be noted, hoAvever, that 
the cases we have so far investigated fail to sIioav such fluctuations. It 
has been stated that estriol and estrone excretions fall off in amount 
just before labor begins, Aidiereas the output of estradiol rises at that 
time our data offer some support for this suggestion. The ob- 
servation of several Avorkers that labor is preceded by a rise in the pro- 
portion of unconjugated urinary estrogens^’ has not been investigated. 
With respect to pregnanediol, the data of the present study shoAv no 
constancy; the pre-lahor fall in output of this substance Avhieh Ave 
found in earlier investigations of both normal and toxemic patients^®'^' 
Avas not confirmed in the present series of patients. This clearly demon- 
strates that further Avork is necessary on both normal and abnormal 
patients before definite conclusions can be reached.^" On the other hand, 
it seems clear at the moment that such studies are not likely to reveal 
sudden shifts in the prepartal excretions, or to shoAV critical prepartal 
values, from either of AAdiich the clinician may hope to forecast the date 
or character of the oncoming labor. 

Failure to demonstrate marked or sudden changes in hormonal excre- 
tion patterns at the end of gestation does not necessarily indicate that 
the hormones are not concerned in the processes Avhich determine the 
onset and nature of labor. Currently available methods of investiga- 
tion may fail to reveal the true nature of these excretion patterns, or 
the patterns may not reflect the rates of internal secretion and utilization 
of the hormones. 

From the technical standpoint it may be said that it is not possible 
to effect complete hydrolysis of the conjugated estrogens of urine AAUth- 
out causing their partial destruction. The hydrolysis procedures that 
have so far been proposed^"’ represent a compromise that gives optimal 
results Avith respect to total estrogen rather than to any individual 
substance. Although it is probable that future Avork in this direction 
Avill not materially alter the results obtamed Avith present methods, such 
a study nevertheless seems desirable. Our convenient method of estrogen 
assay renders the prosecution of such a study more feasible than has 
heretofore been the case. 


•The present series of patients forms the nucleus of a larger group np"" 
studied in collaboration with Dr. Douglas MUrphy, who is investigating the coinci 
dentkl patterns of u^ in these patients with the use of the tocograph. 
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Gin-^p exhibited in Fig. 1. There was a higher daily output of estrone than in the 
first patient. It is noteworthy that the patient excreted relatively large amounts 
of pregnanediol as late as twenty-four hours following her delivery. 

Case 3.-This patient (see Fig. 3) was a 19-year-old primigravida who de- 
livered a 3,100 Gm. infant at the thirty-ninth week, following ^ hve-hour labor. Her 
excretion data resemble those of the first two patients, except that the output of 
pregnanediol was rising rather sharply when labor began, and the estradiol values 

were a. low IovgI at that point. 

Case 4 —The data of this patient, also illustrated in Fig. 3, reveal further in- 
dividual variations. Tliis patient was a 17-year-old primigravida who delivered a 
3 200 Gm. fetus at the forty-first week of gestation after a labor of nine hours 
duration. While the trends and levels of the excretion of the estrogens were, in 
general, the same as those of the preceding patients, the trend of pregnanediol 
excretion was slowly downward during the last seven weeks of her pregnancy. 
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Fig. 4. — ^Urinary Uormonal excretions in Cases 5 and 6. 


Case 5. — This patient was a 20-year-old primigravida who gave birth to a 3,100 
Gm. infant at the forty-first week, following a thirteen-hour labor. Her record, 
illustrated in Fig. 4, may be viewed as an illustration of the difficulties of interpreta- 
tion sometimes encountered in this tj'pe of investigation. It will be noted that 
while there is a general resemblance between her data and those of the first two 
patients, tlie excretion values obtained on successive occasions often varied markedly 
and without recognizable pattern. Since the values of all of the excreted products 
frequently fluctuated in the same direction, and tended to deviate with the volumes 
of the twenty-four-hour urine samples, we suspect that the patient was not always 
successful in obtaining accurate colleetions of her urine. Her record, however, shows 
a striking and unmistakable rise in output of estradiol in the four days preceding 
the onset of labor. 

Case 6 . — This patient (see Fig. 4) was a 26-year-old primigravida, who gave 
birth to a 3,200 Gm. infant at the fortieth week after a labor of twelve hours’ dura- 
tion. Her health was normal throughout pregnancy except for a very unstable 
blood pressure, which tended to rise on frequent occasions to moderate hyper- 
tensive levels. Her hormonal excretions were so markedly below those of the 
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From the theoretical standpoint many explanations might he cited 
to show why nrinary excretions may not reflect the quantitative aspects 
of the metabolism of hormones. The amounts of any hormonal excretion 
product recoverable from urine following the experimental administra- 
tion of the parent substance represent, even under optimal conditions, 
only minor fractions of the quantities administered. Dingemanse and 
Laqueur^® have shown that as much as 50 per cent of the total estrogen 
excreted under certain conditions may be put out in the feces. Also 
involved in this problem are questions of the sites and rates of utiliza- 
tion and destruction of the hormones, and the efficiency of conjugating 
and excretory mechanisms in the liver and kidneys. For the elucidation 
of many of these questions, the new colorimetric technique of estrogen 
assay should prove useful. 

SUMMARY AND CONCLUSIONS 

Frequent sampling of the urinary excretions of estrogen and preg- 
nanediol during the last weeks of pregnancy was carried out in six 
healthy women, in order to determine whether any relations could be 
demonstrated between these excretions and the onset and character of 
the patients’ labors. New and accurate colorimetric methods were em- 
ployed for the estrogen anabases. 

Apart from a gradual rise in output of estriol and estrone as term was 
approached, no constant patterns of hormonal excretion were observed. 
The rises in estrogen output wmre too gradual and the individual varia- 
tions in the peak levels attained by different patients too marked, to make 
possible any forecast of the date on which labor would begin. More- 
over, the variations in the maximal amounts of the hormones daily 
excreted by different patients did not appear to relate themselves to such 
clinical variables as the lengths of the labors or the weights of the infants 
and placentas. 

Although further work is necessary, it appears that the roles which the 
estrogenic hormones and progesterone may play in the processes of 
parturition are hardly bkely to be demonstrated by the rates at which 
these hormones or their metabolic end-products are excreted before par- 
turition. 

The author wishes to acknowledge his indebtedness and to express his thanks to 
his associates in the laboratory, Mrs. Dorothy Seymour Pettit and Mrs. Dorothy 
Leekley, for their valuable assistance in this investigation. 
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specimens were carried out by the technique of Cuyler and Baptist^® 
which employed repeated washings of tlie extracts with alkali solutions 
to remove estrone, a 17-ketosteroid. The colorimetric estimations were 
done by the method of Oesting.“ His method of calculation was em- 
ployed and the amounts of 17-ketosteroids have been expressed in terms 
of international units of androsterone. These units may be converted 
into milligrams of ciystalline androsterone by division by 10. 

We recognize the fact that the data obtained do not interpret the 
bio-activity or chemical identity of the substances estimated. 

As our previous communications have repeatedly pointed out, the 
values obtained by the method emploj’’ed here have been consistently 
lower than most of the others reported, and comparison should be made 
with the excretion, as reported by us, in healthy Avomen with normal 
ovarian function. This “yardstick” is based on the study of 13 normal 
women. The criteria for normalcy included ; excellent general healtli ; 
satisfactory general phjmical examination; absence of signs and sjunp- 
toms of endocrinopathy; age range of 21 to 43 years; cyclic and quan- 
titatively normal menses ; normal urinary excretion of the pregnanediol- 
complex; and in most instances the association of Avell proliferated 
progestational endometriums Avith bleeding. Serious effort has been 
made to eliminate Amriables; one of us (E. C. H.) has interpreted all 
endometrial biopsj’- material, and one individual has made all of the 
colorimetric readings. 

The average normal dailj’’ excretion ranged from the equivalent of 
15 to 47 I.U. of androsterone. 

All patients Avhose urinary titers Avere quantified had received rou- 
tine medical, gynecologic, and endocrine surveys. All had metabolic rate 
determinations and roentgenograms of the sella turcica. 


PRESENTATION OF DATA 

A total of 216 women has been studied, Avith 5,700 tAventy-four- 
hour urine specimens having been quantified for 17-ketosteroids. These 
figures represent all of the AA'omen patients studied. Those reported on 
here are only a fraction of this number. 

Virilizing Syndrome . — To us at present, the chief interest of these 
observations on the excretionary Amlues of 17-ketosteroids in hirsutism 
and virilizing syndromes lies in the fact that they concern patients 
in Avhom, by fact or by theory, the primary endocrine disturbance is 
hyperactivity of the adrenal cortex, and the secondary endocrine dis- 
turbance is hypofunction of the ovaries. These data, representing, there- 
fore, potential measurements of varying degrees of primary hyper- 
activity of the adrenal, are to be compared Avith similar data submitted 
in the other groups in Avhich the endocrine disturbance of patients is 
primarily ovarian. Also this comparison is for the purpose of testing 
a theory previously expressed by members of our group^’ ® that a 
balance exists betAveen estrogenic ovarian and androgenic^ adrenal 
functions Avhich is upset by ovarian failure in the direction of increased 
adrenal activity. The data can serve as a valuable “measuring stick 
as to the quantitative expectations in urinary 17-ketosteroids values 
Avhen the adrenal cortex becomes hyperactive. 



EVALUATION OF COLORIMETRIC QUANTITATION OP 
17-KETOSTEROIDS^' 

Application in Gynecology 

Robert A. Ross, M.D., E. C. Hamblen, M.D., W. Kenneth Cuyler, 
Ph.D., and Margaret Baptist, Durhaji, N. C. 

(From the Endocrine Division and Department of Oistetrics and Gynecology of the 
DuTce University School of Medicine) 

T he gjmecic role of androgens has never been fnlly explained. 

During the past years various members of our group have aecumu- 
lated data and made reports on the excretion of 17-ketosteroids under 
different conditions. In one of the first communications,^ we stated our 
agreement vdth Korenehevsky^ that it does not seem accidental that these 
substances are found in the female, and before the judicious employ- 
ment of sex hormone preparations in gynecologic therapy is possible, 
an effort should he made to isolate and identify these hormones, the 
properties of these hormones alone and in combination with the female 
hormones be learned, their ratio established, and alterations during endo- 
crine and gynecologic disturbances be ascertained. Subsequent re- 
ports,®'® especially by certain members of the group (E. C. H. and 
W. K. C.), have partial^ answered some of the questions and have 
advanced ideas as to the origin of the 17-ketosteroids.®’ ® 

This communication embraces the study of 216 women who had 
5,700 twenty-four-hour specimens of urine quantified for 17-ketosteroids. 
According to various subjective and objective findings, the patients 
reported on were classified into 4 groups. The rationale of this group- 
ing wiR be explained under each group. Significant information re- 
garding the estrogen, progesterone, and androgen relationship seems de- 
sirable at this time, since there has been rather extensive use of andro- 
gens in the treatment of most functional conditions in women, for which 
previously estrogens have been reported to have been of value. 

In selecting the patients for study, it would seem logical that vary- 
ing degrees of ovarian failure would be most likely to refiect altera- 
tions in androgen and estrogen levels. Related information would be 
obtained by choosing patients showing virilizing symptoms. 


JIETHODS OF STUDY 


Consecutive twenty-four-hour specimens of urine were collected for 
estimation of 17-ketosteroids during the whole interval between men- 
strual floudngs when feasible, and the report was the average of these 
individual values. The urine was refrigerated during the time of col- 
lection and until it was examined. Hydrolyses and extractions of the 


Dr. Ross at the Sixty-sixth Annual Meeting of the American Gynecologi- 
cal Society, Colorado Springs, Colo., May 2G to 28, 1941. 

^rom thesis submitted by "W. Kenneth Cuyler in partial tulflllment of 
requirements for the Ph.D. degree in Duke University, 1941. 
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do not differ greatly Avhetlier these symptoms be produced by injec- 
tion or ai-e spontaneous andromimetie responses. In our experience 
there has been a general tendency for the elevation of 17-ketosteroids 
to parallel the virilization or hirsutism; however, there were notable 
exceptions. As a rule, the patients with verified adrenal cortical hyper- 
plasia yielded the highest titers. The three patients with diabetes 
associated with slight hirsutism had practically normal values. Others^^ 
have reported lowered levels in diabetes mellitus. The explanation prob- 
ablj’’ lies in undernutrition and metabolic disturbances. 

Menometron'iiagia. — Patients avIio experience too frequent or ex- 
cessive uterine bleeding of functional origin may have diverse grades of 
ovarian failure. The grades of their ovarian disturbances can be 
gauged roughly by studies of endometrial biopsies taken at the onset 
of episodes of bleeding. Data from these studies as well as from a 
mass of clinical observations support the point of view that few of these 

II IN MENOMETRORRHAGIA ^CORPUS LUTEUM FAILURE) AND DURING AMENORRHEA «ESTR0GEN1C ttlLUM 



NO OF PATIENTS — 13 10 5 2 I 6 II 6 

NO. OF DETERMINATIONS 291 145 83 24 12 96 I SI 93 

Fig". 2. — Urinary excretion of 17-ketosteroids in women with normal ovarian 
tion and with ovarian failure. (The 17-ketosteroids were extracted by the method of 
Cuyler and Baptist and were estimated colorimetrically by the method of Oesting.) 

patients exhibit any objective evidences of basic estrogenic deficiency, 
although intercurrent episodes of relative estrogenic deficiency ob- 
viously account for their menometrorrhagia.^ As a rule, these indi- 
viduals are well feminized, lack the endocrinopathic signs of glandular 
diseases, and are not possessed of hypoplastic sexual organs. Their 
ovarian disturbance concerns progesterone rather than the estrogens, 
being characterized by minimal or no corpus luteum activity. The 
proper selection of a group of patients Avith functional menometror- 
rhagia, characterized endocrinologically by deficiencies in corpus luteum 
function and not by any gross disturbances in estrogenic levels, per- 
mits study of the influence of simple corpus luteum failure of the 
ovaries upon the urinarj^ excretion of 17-ketosteroids. 

Ten Avomen Avho presented the symptoms of excessive or too fre- 
quent uterine bleeding Avere studied. This Avas the only symptom of 
endocrine disease that Avas present. In none had therapeutic measures 
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In this group (Fig. 1) there were 34 women who presented definite 
virilizing syndromes with obvious, and often masculine, hirsutism 
associated with secondary ovarian failure. The ages varied from 
seventeen to forty-eight years. According to their physical findings 
and symptomatology, they fell into 4 clinical groups; 3 patients 
with hirsutism and diabetes mellitus; 15 with hirsutism not associated 
with obvious endocrine disease; 13 patients with presumed adreno- 
genitalism; and 3 patients with adrenal cortical hyperplasia proved at 
operation. A total of 381 titers was run on these patients, an average of 
11.2 titers per patient. 


I, IN HIRSUTISM AND IN VIRILIZING SYNDROMES 



NO. OF PATIENTS 13 3 15 13 3 

NO. OF DETERMINATIONS 291 23 181 14 1 36 


Fig". 1. — Urinary excretion of 17-ketosteroids in women with normal ovarian func- 
bon and with ovarian failure. (The 17-ketosteroids were extracted by the method of 
Cuyler and Baptist and were estimated colorimetrically by the method of Oesting.) 


Only 4 of these patients excreted quantities of IT-ketosteroids which 
feu within normal range. Fifty-nine per cent showed only moderate 
elevation of the titers. These ranged from the upper limits of normal 
to 100 per cent increases, or twice the normal limit. Of these 20 pa- 
tients, 4 had titers which were increased only 20 per cent. Ten patients, 
or 20.5 per cent, excreted amounts more than twice that of the upper 
limits of normal, which ranged from 84 to 228 I.U., which was equivalent 
to 100 to 400 per cent increases. It is interesting to note that these 
data do not differ greatly from those obtained upon women being 
treated with intramuscular iniections of testosterone propionate, doses 
varjdng from 10 to 25 mg. at intervals of two days. In such patients 
the excretion of 17-ketosteroids varied from 18 to 300 per cent over pre- 
treatment levels. It is accepted generally that this tTqje of treatment, 
if persistently carried out, wdU produce symptoms of virilism and 
hirsutism in the female. All of which suggest that the excretion values 
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to excrete small amounts of pregnanediol-eomplex and in these few in- 
stances to have endometriums in estrogenic proliferation. Patients 
with intercurrent amenorrhea of greater than five months’ duration 
consistently show increased urinary excretion of the 17-ketosteroids, 
while only one of the six patients whose amenorrhea had lasted from 
two to five months excreted more than normal amounts. The 17 patients, 
with only 3 exceptions, showed definite increase in their excretions. 
When considered together, there was an increase of 40 per cent in 
the patients with amenorrhea of one or more jmars’ duration over those 
whose amenorrhea had lasted only from six to twelve months. 

Climacteric . — Estrogenic ovaiuan failure, more severe in degree than 
that which occurs in man 3 '- instances of intercurrent amenorrhea during 
the reproductive period, occurs phjmiologicallj’’ during the sexual aging 
of woman or ma}’’ be induced bj’' radium or roentgenologic therapy. 
Complete ovarian deficiency occurs in bilaterallj’^ oophorectomized 


m DURING THE CLIMACTERIC AND AFTER ARTIFICIAL MENOPAUSE. 



Pig. 3. — Urinary excretion of 17 ketosteroids in women with normal ovarian func- 
tion and with ovarian failure. (The 17-ketosteroids were extracted by the method of 
Cuyler and Baptist and were estimated colorimetrlcally by the method of Oesting.) 


women. In all of these instances, the causes of the failure may be re- 
duced to a simple common denominator, intrinsic ovarian damage, re- 
sulting from senility, radium, roentgen ray, or surgerj''. Patients with 
this type of intrinsic ovarian failure afford an excellent opportunity 
for the investigation of possible alterations in the androgenic func- 
tions of the adrenals secondary to ovarian deficiency or deprivation. 
If the findings reported upon patients with amenorrhea ivere interpreted 
correctly, studies of 17-ketosteroids excretion during the climacteric and 
after artificial menopause should show similar, if not more marked, eleva- 
tions to those during amenorrhea. 

Forty-one women during the climacteric or after artificial menopause 
were studied. They were grouped according to the cause and degree 
of ovarian failure incidental to this state. A total of 528 determina- 
tions was made, an average of 12.9 per patient. 
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been instituted. A total of 145 urine specimens were quantitated, whicli 
was an average of 14.5 per patient. 

The urinarj’- titers of all these patients fell within normal limits, 
with the exception of two whose daily average was 49 I,U,, which is only 
2 above the upper normal of 47 I.U. This is in line with previous ob- 
servations’^’ that there is no significant alteration in the titers 

of patients who have functional menometrorrhagia, which we interpret 
as indicating that no progestin : androgen ratio exists. It would seem 
that varying degrees of corpus luteum function, ranging from normal 
to the absence of progestin secretion (as indicated by biopsy examination 
of the endometrium and pregnanediol-complex estimates) in itself has 
no effect on the level of 17-ketosteroid excretion and implies that such 
a phenomenon is not followed by secondary activity of the adrenal 
cortex as measured by the excretion of these steroids. 

Amenorrhea . — Amenorrhea when due to disturbed ovarian function 
is associated commonly with signs of estrogenic deficiency, among which 
are hypoplasias or regressions in the sexual system, including atrophic 
alterations in the endometrium and vaginal mucosa. These objective 
manifestations of estrogenic deficiency are evidenced as failures of 
sexual maturation in adolescent hypo-ovarianism, and as sexual re- 
gressions in intereurrent hypo-ovarianism of the adult. As a rule, in 
adult hypo-ovarianism, the degree of sexual regression increases with 
the duration of the amenorrhea. Patients with adolescent and adult 
hypo-ovarianism, as characterized by primary or secondary amenorrhea, 
present the opportunity of investigating the influences of primary and 
secondary estrogenic deficiencies upon the urinary excretion of 17- 
ketosteroids, i.e., the androgenic activity of the adrenals. 

Thirty-one patients with amenorrhea were studied. Those with 
adolescent ovarian failure had roentgenologic evaluation of their 
osseous ages. A total of 459 determinations was made, an average of 
14.8 per patient. A number had studies of the pregnanediol-complex, 
and the majority had serial endometrial biopsies studied as an index to 
ovarian failure. In certain instances subsequent clinical responses to 
therapeutic measures, especially to gonadotropins and thyroid substance, 
aided in determining the cause of ovarian failure. , Of this group, 8 
patients, ages ranguig from 15 to 26 years, had primary amenorrhea 
related to lyqyoantuitarism, intrinsic hypo-ovarianism or, in one in- 
stance, faulty somatic development of the uterus. All of these patients, 
except the last mentioned, showed little or no evidence of sexual 
maturity. 

Six of the 8 patients with delayed adolescence excreted 17-ketos- 
teroids in amounts that were below normal while 2 were within normal 
range. This may be explained by the deficient somatic and sexual de- 
velopment, as were reported in preadolescence,’® or it might mean that 
hyperactivity of the adrenal cortex occurs only after intercurrent adult 
or late failure of the ovary. 

Twenty-three patients, aged from 16 to 38 years, had intercurrent 
amenorrhea lasting from two months to five and one-half years. Those 
ivhose amenorrhea lasted under six months were found, on occasions, 
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urine extracts are estimated for total 17-ketosteroids, both active 17- 
ketosteroids and those with low 'androgenieity are measured, while the 
biologic method tests and measures the specific hormonologic effect of 
the androgens. The excretion tends to be lower in women than in 
men. 

Although there is evidence in experimental animals that the ovaries 
may supply androgens, certain clinical evidences point to the adrenals as 
the chief source in the human being. These facts strengthen this thought : 
normal men and women excrete qualitatively identical androgens in al- 
most similar amounts; the level of excretion is apparently higher in 
some eunuchoids than in certain males, while in true eunuchs the 
amounts excreted are low, but ivithin normal limits; oophoreetomized 
women immediately after operation ma.y excrete smaller amounts than 
the average, but again overlap the normal range; the excretion in 
Addison’s disease is low, while in patients with adrenal tumors the 
amounts are high. These facts may be ascertained by grouping the ob- 
servations and recorded data of many workers. 

In a general wa.y it may be said that the average daily 17-ketosteroid 
excretion, expressed in international units of androsterone, corresponds 
numerically to the chronologic ages up until sexual maturity. 

An analysis of the data suggests the theory of ovarioadrenal reci- 
procities, which are infiueneed chiefly by way of the pituitary. During 
early life and until adolescence is well advanced, the adrenopituitary 
interchange is dominant in steroid metabolism. Wlien primary or 
adolescent hjqio-ovarianism occurs and is of sufficiently severe grade 
to result in failure of sexual maturation, this axis retains its dominant 
position even during adult years. Under these circumstances, the level 
of adrenal function remains about that characteristic of late pre- 
adolescence. Normally, hoivever, Avith the advent of adolescence and the 
beginning of full ovarian function, the ovariopituitary interchange is 
superimposed upon the primordial adrenopituitarj^ one. The result is 
a harmonious arrangement Avherein the pituitary becomes conditioned 
to Avorking Avith both adrenals and ovaries and to being influenced, , as re- 
gards its functions, by the regulatory effects of the intrinsic steroids of 
both the ovaries and the adrenals. During the reproductive period, the 
ovary and pituitary come to dominate the endocrine system. Wlien, 
hoAvever, ovarian failure occurs from patliologic or physiologic causes, 
the pituitary, accustomed to being balanced in function by both the 
adrenal and ovarian steroids, is released in part from its inhibitions 
and, thereby, becomes hyperactive, then the adrenal cortex is stimu- 
lated to secrete greater quantities of steroids. The noAV dominant 
adrenopituitary interchange is stronger because of its previous condi- 
tioning by the ovary and pituitary. Eventually, hoAvever, stabilization 
occurs from the inhibiting effects of the increased amounts of adrenal 
steroids upon the function of the pituitary. The result is that during 
the late stages of sexual aging and during somatic senescence, the 
adrenopituitary axis becomes stabilized and steroid output reaches nor- 
mal levels. . . 

Most of our attention in the past has been directed to Die pituitary- 
ovarian relationship. Lately the role of the endometrium has een 
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In Group I, there were 12 women between the ages of 35 and 51 
years, none of whom had ceased to menstruate, who had symptoms that 
are generally recognized as due to spontaneous estrogenic deficiency as- 
sociated with the menopause. The average daily titer of these patients 
was 36 to 121 I.U. with a mean average for the group of 69 I.U., which 
represents an increase of 50 per cent over the normal. It is interesting 
to note that the group from 35 to 44 years had a mean average of 88 I.U., 
while the mean average of the group from 46 to 51 years was 43 I.U. 
which places emphasis on age rather than the actual cessation of menses 
in the compensatory adrenal activity. 

In Group II, there are 5 women who had had radium or x-ray therapy 
from three months to three years previously. The average daily titer 
was 49 I.U. which is consistent Avith our ideas of ovarian impairment 
following the use of such agents. It is difficult to judge with certainty 
when one can expect absolute hj’^po-ovarianism from these procedures. 

In Group III, there were 12 women who had complete ovarian fail- 
ure from previous bilateral oophorectomies. In order to get more ex- 
act information, they were further divided into 3 groups according to 
the time of operation. 

Group A comprised 5 women whose operations had been done nine 
to twenty-four days before the time of the collection of the last twenty- 
four-hour specimen for study. Their daily average of excretion was 
25 I.U. 

Group B comprised 5 patients whose operations had been done seven 
months to eight years previously, and in these patients the daily titers 
were increased to an average of 74 I.U. 

Group C comprised 2 patients whose operations had been done sixteen 
years previousl}^, and both of these patients showed normal excretion 
value of 40. 

In Group IV, there were 12 -women who had had normal physiologic 
menopauses. They also are divided into three groups according to 
the length of time since the cessation of menstruation. 

Group A comprised 4 women whose ages ranged from 42 to 49 years 
and whose elapsed time since menstruation wms from five to twelve 
months. The excretion values in these women averaged 77 I.U., or 64 
per cent increase. 

Group B comprised 5 -women Avhose ages ranged from 48 to 57 and 
whose elapsed time since menstruation -was from two to five years. The 
excretion values averaged 93 I.U. or almost 100 per cent increase over 
upper limit of normal. 

Group C comprised 3 Avomen -Rdiose ages ranged from 62 to 74 years 
and whose elapsed time since menstimation Avas from fourteen to tAventy- 
six j^ears. The excretion Amlues averaged 39 I.U., AA^hich was AAuthin 
normal range. 

DISCUSSION 

The andi’ogenic substances obtained from the urine differ chemically 
from^ those obtained from endocrine glands, yet the three 17-keto- 
steroids i^androsterone, dehydroisoandrosterone and the inactive eticho- 
Iauol-3-17-one occur in the urine of normal men and Avomen. 'WTien 
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17-ketosteroids were found in the patients of Group B. In Group C 
the urinarj’- values of 17-ketosteroids were normal in Avomen recently 
oophorectomized, i.e., nine to tAAmnty-four days previously; these Avere 
increased definitely in AAmmen Avhose operations had been done from 
seven months to six years preAdously ; and these titers Avere normal in 2 
AAmmen, AAdiose operations had oeeurred sixteen years preAuously. Quite 
similar findings Avere encountered in Group D : urinary titers of 17-keto- 
steroids AAmre increased in those Avomen A\Iiose menopause had occurred 
from five to tAvelve months and from two to five years preAuouslj", the 
latter group shoAving the higher values. In those Avomen AAdiose meno- 
pauses had occurred fourteen to tAventy-six years previously the urinary 
titers of 17-ketosteroids Avere essentially normal. 

The findings agree AA^ell AAuth those of patients Aidtli amenorrhea 
due to intercurrent OAmrian failure and are belieA^ed to support the 
thesis that adult estrogenic ovarian failure is folloAved hj’- adrenal hyper- 
aetiAuty. Adrenal hj^peraetiAut}'- under these circumstances is con- 
sidered to be an expression of the reciprocal arrangement hetAAmen the 
adrenopituitaiy and OAmriopituitary relationsliips Aviiich Avork through 
the pituitary. Theories based upon these reciprocities are applied to 
oAmrian failure in general and to tlie hormonologies of the climacteric 
and somatic aging. 

The application of tliis metliod of quantitation might be of Amlue clini- 
cally in the folloAving : as a test in rare malignant tumors of the adrenal 
and various virilizing syndromes; as a check in adrogenie therapy; as an 
aid in prognosing severe ovarian failure. 
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DISCUSSION^ OH PAPEES OF DES. BOSS AND ASSOCIATES AND BACHMAN 

DE. THOMAS KENNETH BEOAVN, St. Louis, Mo.— Cohen and Marrion found 
that both estrone and estriol AA'ere excreted in combined form, for the most part as 
esters of glucoronic acid. They observed striking variations in the partition of 
combined and free estrone and estriol just prior to the onset of labor. They found 
that labor Avas preceded or accompanied by a decrease in the total amount of 
estrogens, but an increase in the free forms of tliem. 

Browne and Venning found that pregnanediol is excreted in relatively small 
amounts during the first tAVO to three months of pregnancy and that its urinary 
titer decreased rapidly just prior to the onset of labor. 

Through the kindness of Dr. AWllard M. Allen, I should like to sIioav tAVO slides 
which illustrate the daily determinations of sodium pregnanediol glucuronidate pre- 
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appreciated, and now it seems orderly and proper that the adrenal 
must be considered as a more integral part of sex endocrinology. 

In carrying out this method of 17-ketosteroid quantitation in this 
study, we have tried to evaluate its application as a test in gjmecology. 
It would seem applicable as a method for grading various virilizing 
processes. In rare malignant tumors of the adrenal it should prove 
helpful. 

We feel that the use of androgenic substances in gynecology are 
definitely limited® and would use this method as a further cheek on the 
progress of such therapy. 

Finally it would seem that this method would aid in the prognostica- 
tion as to the severity of ovarian failure. 


smniART 


The urinary excretion of 17-ketosteroids was investigated in 34 women, 
whose ages ranged from 17 to 48 years and whose symptomatology' of 
adrenal hyperactivity ranged from simple hirsutism of moderate degree 
to states of marked virilization. The values varied from normal to 
400 per cent increases. These data are regarded as comparable to those 
obtained after repeated injections at two-day intervals of moderate 
doses (10 to 25 mg.) of testosterone propionate. 

In 10 women, whose ages ranged from 16 to 38 years and whose 
common symptom was menometrorrhagia related to simple corpus luteum 
failure of the ovaries, the values for urinary 17-ketosteroids did not 
differ from those of healthy cyclic women with normal ovarian function. 
It is inferred from these studies that progesterone plays no active part 
in the gonadopituitary reciprocities, as evidenced by this excretion study. 

Eight patients, aged from 15 to 26 years, with delayed menarches, 
and 23 patients, aged 16 to 38 years, with amenorrhea, due to inter- 
current ovarian failure, of durations which ranged from two months 
to five and one-half years, were studied. The majority of these patients 
exhibited physical signs of estrogenic deficiency. There was no elevation 
of the 17-ketosteroid titers in the group of patients with delayed 
menarche, while definite elevations in the titers occurred in the patients 
with amenorrhea due to intercurrent ovarian failure which had lasted 
six months or more. A correlation apparently existed between the dura- 
tion of the amenorrhea and the amount of 17-ketosteroid excretion. 


These findings indicate that late or intercurrent estrogenic ovarian 
failure precipitates androgenic hyperfunction of the adrenal cortex. 

There \\mre 41 patients studied during the climacteric and after 
artificial menopause, and they were divided into four groups of wmmen : 
Group A, 12 women, aged 35 to 51 years, -with ovarian failure pre- 
sumably due to premenopausal stage of the climacteric; Group B, 5 
women, aged 39 to 45 years, -with amenorrhea of relatively short dura- 
tions, related to previous radium or roentgenologic therapy; Group C, 
12 women, aged 21 to 48 years, with complete hjqjo-ovarianism due to 
bilateral oophorectomies; and Group D, 12 women, aged 42 to 74 
years, who had experienced physiologic menopause. 

The majority of the patients of Group A excreted increased amounts 
of 17-ketosteroids. No definite increases in the urinaiy values of 
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twice these values. As Dr. Eoss has pointed out, investigations of this 'type must 
set up their own controls for the normal values. 

As regards Dr. Eoss’ results a few comments may also be made: 

a. The high values in the so-called virilizing syndrome are in accord ivith other 
reported observations. 

b. The normal values in cases of menometrorrhagia are of considerable interest. 
The inference drawn from this finding that the corpus luteum plays no active part in 
the reciprocal relationships between gonads, anterior pituitary, and adrenal seems 
a step too far, however. The similarity of progesterone in its chemical structure 
to the other sex steroids and the apparent importance of the corpus luteum in con- 
trolling tile duration of the sexual c3’cle makes it seem improbable to me that it 
has no effect on these glandular relationships. 

Perhaps the most interesting of the observations are those showing a drop in 17- 
ketosteroid excretion immediatelj' after castration, abnormally high values for 
some years thereafter, and finally a return to normal many years after the meno- 
pause. According to my understanding of Dr. Eoss’ paper, he suggests that in the 
presence of gonadal failure the adrenal becomes increasingly active and in a sense 
takes over the work of the ovary in balancing the anterior pituitary. 

This seems to me a not unreasonable hypothetical explanation of the observed 
urinary findings. The absence of high 17-ketosteroids in primary ovarian failure 
seems perhaps to weaken the tlieorj' somewhat. There is no doubt, however, that the 
adrenal cortex plays an important part in the phj-siology of the sexual organs, and 
Dr. Boss’ view on the exact nature of the adrenal’s part in the sexual cycle is at 
least an interesting hj-pothesis to be worked on. 

In general, certain reservations must be made in considering work based on the 
technique employed in these two presentations. Both the papers depend on the 
assumption that the excretion of the steroid hormones is somehow a measure of the 
functional activitj' of the glands from which they are derived. This is probably to 
some extent true, but limits must be placed on all inferences drawn from such 
data. Dr. Bachman has himself emphasized that the rates of urinary excretion of 
the steroid hormones do not depend only on the rate of their production, but are 
affected by utilization and destruction of the substances and by excretory mechanisms 
in the liver and kidney. 


DE. SAMUEL H. GEIST, New York, N. T. — Tests such as those employed by 
Dr. Eoss in the measurement of urinary androgens have two purposes. One is 
simply to add to our physiologic knowledge. The second is to add to our armamen- 
tarium of therapeutic methods. Dr. Eoss has indicated that definite amounts of 
hormonal substances are probably produced and excreted by every individual. One 
may infer that that substance has some physiologic value. It is probable also that 
the androgens have some therapeutic place in the treatment of the human female. 
I have been interested in that aspect of the androgen problem, but am perfectly 
Trilling to admit that our attempts have been mainly empirical. We have been 
advocating, however, the use of androgens in certain diseases. 

The use of androgens in the female is still an experimental venture and simply 
because the literature reports good results in some cases, it does not by any 
means indicate that at the present time such substances should be used indis- 
criminately bj^ the practitioner. If vre will undertake our clinical investigations on 
that basis, we will make more modest claims and fewer mistakes. The future will 
decide the proper place of androgens in gynecologic disease. 


DE. J. HOEBAUEE, Cincinnati, Ohio (by invitation). — In discussing the 
various factors which may be concerned in the onset of labor, postpituitary secre- 
tion should not be omitted. May I refer to my paper published in 1928, and also 
to a more recent report by Chang and Lin Noble. In their experiments, dogs’ heads 
were perfused with Einger’s solution. Following the electrical stimulation of the 
vagjis nerves, a considerable increase of pituitrin secretion ensued. This observa- 
tion may have a definite bearing on the intensification of the Braxton Hicks’ con- 
tractions during the last few weeks of pregnancy. In view of the fact that the 
uterus is supplied bj' both sympathetic and parasympathetic nerve fibers, ^ 
reasonable to assume that the aforementioned uterine contractions may be responsib e 
for augmented secretion of pituitrin which, in turn, registers its effect on the 
pregnant uterus. 
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ceding delivery in wliicli a ratlier definite downward trend is indicated. The first 
is a case of toxemia and twins with bag induction, performed at a time when the 
titer was low; the second case a cardiac patient in whom induction was attempted 
three times before labor ensued and this occurred when a definite drop in titer 
was noted. These will be reported elsewhere shortl 3 ^ 

I should like to ask Dr. Bachman if it maj^ not be necessarj' to obtain dailj' 
determinations in order to indicate when labor is imminent? 

As yet we know but little about the role of androgens in the human organism. 
Why are they present in both male and female? Their presence may further indicate 
the delicate endocrine balance which is present in our patients and should warn 
us against upsetting tliis balance either bj’ the injudicious administration of hormones 
or unnecessary operative procedures. It should be our aim to attempt to maintain 
conditions as nearly normal as possible. 

It is suggested in Dr. Boss’ paper that with the cessation of ovarian function the 
adrenals “take over” to a certain extent, but that this substitiute also begins to 
fail after some 3 'ears. As 3 mt Dr. Ross has not found the “Fountain of Youth” and 
the hope which might be expressed in the rise of androgen titer is probabl 3 ’’ ‘ ‘ wishful 
thinking. ’ ’ 

DR. HOWARD C. TAYLOR, JR., New York, N. Y. — Dr. Bachman’s paper may 
be considered in two aspects; in the light of the new technical procedures he has 
developed, and in relation to the contribution it makes toward the theories of the 
causes of the onset of labor. 

A colorimetric method for the determination of the estrogens has been one of the 
real needs in this t 3 'pe of investigative work for a long time. If, as Dr. Bachman has 
said, he has devised and used a method which has an error of onl 3 " 10 per cent, it 
should be of tremendous value. This accuracy is probabl 3 ' greater than that usuall 3 ' 
obtained by methods of bio-assa 3 ’’ unless ver 3 ’’ large numbers of animals are used. 
Besides the high degree of accuracy the method has the additional advantages of 
speed and economy. 

A feature of interest in Dr. Bachman’s curves is the consistency of the level of 
estriol excretion. Most previous studies and our owm experience have led to the 
belief that there were wide daily fluctuations in the excretion rates of the estrogens 
during pregnancy. It seems possible at least that these fluctuations were only 
apparent and due simpl 3 ’’ to the chance inaccuracies of the older method of extraction 
and bio-assa 3 '. In the pregnanediol determinations also it is noteworthy that the 
quantities excreted from da}' to day are relativel}' constant. This again ma}' be 
the result of a gradual improvement of a somewhat dilEcult technique. 

As you Itnow there is some physiologic evidence to suggest that progesterone 
causes relaxation of the uterus, whereas the estrogens are thought to increase its 
irritability. As a result of these obseiwations, the onset of labor has been ascribed 
to a decreased progesterone and increased estrogen effect on the uterus. Dr. Bach- 
man's figures, indicating no significant rise or fall in the excretion rate of either 
of these substances before the beginning of labor, are rather strong though not 
complete evidence against this view. Incidental!}' it casts some doubt on the clinical 
attempts to induce labor by the administration of estrogens. On the other hand. Dr. 

rouTi, in discussion, has submitted a slide more acceptable to the traditional view 
that a fall in progesterone activity precedes the onset of labor. These contra- 
c ictory findings are but another example of the difference in results which may be 
arrived at in two excellent laboratories employing these rather difficult technical 
procedures. More work must evidently be done to settle this particular point. 
Dr.^ Ross has presented the results of 5,700 determinations of twenty-four-hour 
of 17-ketosteroids and on the basis of these data has suggested certain 
^ basic knowledge of the relationships between gonads, adrenals, 

and tile anterior pituitar}- gland. 

As Dr. Ross has said, the so-called 17-ketosteroids are a mixture of chemically 
re ated substances probably produced principally in the adrenal. The actual 
gu res for the twenty-four-hour excretion of 17-ketosteroids var}* greatly, depending 
upon the method used. Dr. Ros.s, for example, reports a normal range of 15 to 47 
m ernational units of androsterone equivalent, using the Cuyler and Baptist hydrol- 
.vsi.s and extraction technique and the Oesting colorimeter. Using the Callow 
oc nique and tlie Evelyn photoelectric colorimeter, we have normal figures of nearly 
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(Tables I to VII). The gonadotropic hormone was administered at 
different times in the menstrual cycle to ascertain any change in 
ovarian response before, during, or after the occurrence of sponta- 
neous ovulation. At operation, the ovaries were carefully inspected, 
particularly for evidence of recent stigmas of ovulation. Both 
ovaries were removed whenever possible. In younger individuals, a 
unilateral oophorectomy was performed and a segment taken of the 
contralateral ovary. Appropriate sections of the endometrium were 
cut and fixed immediately for correlation with the ovarian findings. 
Several cross sections were made of each ovary and representative por- 
tions stained for microscopic examination. In the latter part of this 
investigation, sufficient sections were examined to include aU the cystic 
follicle structures that could be visualized grossly. In analyzing our 
results, consideration was taken of the patient’s age, the dosage of 
the gonadotropin, the time in the menstrual cycle during which injec- 
tions were given, the time of operation, and the I’elationship of the 
endometrial to the ovarian findings. 

CRITERIA IN THE EVALUATION OP ARTIFICIALLY INDUCED OVULATION 

The divergence of opinion regarding the ovarian reaction to gonado- 
tropin administration reported in the literature has impressed us with 
the necessity for a standardization of the histologic criteria of an in- 
duced ovulation and its differentiation from spontaneous ovulation. 
This differentiation is of paramount importance since the test animal 
(the human female), in these experiments, ovulates spontaneously. It 
is important, therefore, in each instance, to make certain that the evi- 
dence of ovulation which may be found after gonadotropin administra- 
tion is not a normal, spontaneous phenomenon. Gross estimation of 
the number of corpora lutea within an ovary is unsatisfactory, since 
even microscopically it may be difficult to judge the age of a corpus 
luteum. The state of the endometrium may be helpful, since it re- 
sponds to cyclical changes in hormonic ovarian function. Although it 
is conceded that the endometrium occasionally does not accurately reflect 
the level of ovarian hormonal function®'^ and that the effects of a very 
recent ovulation may not be conspicuous in the endometrium, a ma- 
ture, current corpus luteum may be expected to cause secretory endo- 
metrial changes. Aside from the histologic details of a recently rup- 
tured Graafian follicle, some of the criteria we have attempted to follow 
in judging an artificially induced ovulation include the following: 

In those women who menstruate at regular four-week intervals, it 
may be assumed that ovulation normally occurs during the midinter- 
val, roughly between the tenth and sixteenth days. If, follovdng gonado- 
tropic therapy, the ovaries are removed during the ovulatory stage and 
present a single, recently ruptured follicle or very early corpus luteum, 
such a finding cannot be regarded as a result of medication, since this 
may have been, and probably was, a normal, physiologic occurrence. 
If operation is performed during the postovulatory phase, the result 
can be considered positive only if, in addition to a current corpus luteum,- 
a freshly ruptured follicle is found. When the ovaries are removed 
during the preovulatory period, a ruptured follicle must have occurred 



THE EFFECT OF GONADOTEOPINS UPON THE HUMAN 

OVAKY^^ 

Samuel H. Geist, M.D., Joseph A. Gaines, M.D., and Udall J. Salmon, 

M.D., New York, N. Y. 

(From the Gynecological Service and the Laboratories of the Mo^int Sinai Hospital) 

E ver since anterior pituitary gland and pregnancj’’ urine extracts 
have been shown to exhibit gonadotropic activity in animals, 
gjmecologists have been interested in deterniinmg whether similar effects 
could be produced in human beings. A potent gonadotropic sub- 
stance would, for obvious reasons, be a valuable addition to the endo- 
crine therapeutic armamentarium. Our interest in this subject goes 
bach to 1933 ivlien one of us (S. H. G.) reported the effects of chorionic 
gonadotropin upon the human ovai’y.^ During the ensuing eight years, 
we have investigated the effects of a variety of gonadotropic substances 
upon the human ovaries, and in this communication we wush to present 
to you, briefly, the results of these studies. 

All the available gonadotropic substances, viz., the gonadotropic 
factors derived from chorionic tissue, from the serum of pregnant mares 
and from the anterior lobe of the pituitary, were used singly and in 
several combinations. The effects of the gonadotropes upon the ovaries 
were, studied with two questions in mind, viz., (a) can ovulation be 
induced in the human female by means of gonadotropin therapy? and 
(b) what histopathologic changes are produced by the gonadotropes? 


iuethods and materials 


Ninety-one women, varying from 25 to 50 years of age, were selected 
for this^ study. Laparotomy ivas indicated in each instance, usually 
for uterine fibromyomas. The menses, in most cases, Avere quite regular, 
though seA^eral presented an irregular cycle or menometrorrhagia. Pour 
women ivere gravid at the time of operation, and 3 ivere postmenopausal. 
The age grouping included 2 in the third decade of life, 37 in the fourth 
decade, 50 in the fifth decade, and 2 Avho Avere 50 years of age. When- 
ever possible, a variety of commercial preparations of a particular 
gonadotropin Aims used. The hjqiophyseal gonadotropin Avas employed 
cases; the chorionic, in 5 (previous report in 1933 by Geist in- 
cluded 50 eases) ; the equine, in 22; a combination of hj^pophyseal and 
chorionic, in 5 ; a combination of hypophyseal and equine, in 9 ; a com- 
bination of chorionic and equine, in 10; and a combination of chorionic 
and stilbestrol, in 6. WhencAmr feasible, a preliminary endometrial 
lopsy, Anginal biopsy, and endometrial smear Avere taken for com- 
parison Aidth the posttherapy effects. Injections Avere gWen OAmr 
several days, in Anrying doses as described in detail beloAv 


colo^on?'Q??„P''" Sixty-Sixth Annual Meeting of the American Gyne- 

'.oiogical Society, Colorado Springs, Colo., May 26 to 28, 1941. 
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Table I. Effects of Chorionic Gonadotropins Upon Ovulation 
IN THE Human Being 
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37 
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related Avitli the postovulatory phase of the menstrual cycle and 
with secretoiy effects in the uterine endometrium. In 3 instances, a 
double corpus luteum was found. This high incidence could not be 
interpreted as other than an unusual coincidence, since the corpora 
lutea were identical in all respects, mature in development and more ad- 
vanced than anj'- follicle that could have been caused to rupture arti- 
ficially during the few days preceding operation. Unless the time of 
oophorectomy is postponed several days bejmnd the period of stimulation 
by the gonadotropic hormone, only a recently ruptured follicle or very 
early corpus luteum can be expected to be the result of an induced 
ovulation. 

Hypophyseal Gonadotropin . — The hypophyseal gonadotropins were 
administered to 34 patients varying in age from 32 to 50 years. Gonado- 
tropic factor (Ayerst, lileKenna and Harrison) was injected intra- 
muscularly in doses of 350 to 16,500 R.U., over periods of one to ten 
days, while antuitrin (Squibb) was given in amounts of 275 to 4,250 
E.U., over a period of three to seven days. The time in the menstrual 
cycle during which injections were given was sufficiently varied to in- 
clude every possible phase. 

The ovarian effects are tabulated in Table II. In no instance, de- 
spite extremely large doses in some cases, was ovulation induced. In 
2 eases (Cases 4 and 14), double or twin corpora lutea were found. 
These were identical in appearance and of the same degree of maturity. 
Their occurrence in the postovulatoiy period and their development in 
relation to the time of the injections, permitted only the diagnosis of 
normal, current, twin ovuilations. 

Definite and sometimes conspicuous histologic changes were noted in 
a majority of the ovaries studied. Differences in age, duration of 
therapy, and the phase of the cycle in which the gonadotropin was used 
could not be correlated with the degree of ovarian change. In a general 
way, however, where larger doses were employed, more profound 
histologic effects were obtained. 

No positive statements can be made as to any absolute increase in 
the number of cystic follicles. In a few instances only, there seemed 
to be an apparent increase. In approximately 25 per cent of the cases, 
the ovaries contained cystic follicles which were larger than the average, 
with increased production of follicular fluid. In half the cases, there 
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sufficiently early to remove all doubt of a coincident, short menstrual 
cycle, before it can be deemed a positive result. Furthermore, in women 
with irregular menses or metrorrhagia, in whom the time of spontaneous 
ovulation is uncertain, definite conclusions cannot be draum if only a 
single, recently ruptured follicle is found, without an accompanying 
current corpus luteum and secretory endometrium. 

CRITERIA IN EVALUATING HISTOLOGIC OVARIAN CHANGES 

A major difficulty in reporting histologic changes in the follicular 
system of the human ovarj^ has been the lack of data on what consti- 
tutes the normal variations, both qualitatively and quantitatively. This 
is understandable because (a) individual variations are marked; (b) 
the follicular sj^stem is constantly undergoing physiologic changes ; and 
(c) there is no uniformity of response throughout the ovary. Accord- 
ingly, 25 untreated patients were examined to establish a basis of com- 
parison. Mail}'- sections of each ovarj'’ were made, to include all cystic 
follicle structures. The number of cystic follicles were found to be 
so varied that a mean average, though satisfactory statisticallj’-, would 
be of no great practical value. The presence, in the treated cases, 
therefore, of more than the average number of follicles, cannot be con- 
sidered a definite indication of stimulation by the administered gonado- 
tropin. However, an especially large number of follicle cysts was re- 
corded as an increase. The eonti'ol ovaries were particularly of aid in 
furnishing a basis of comparison for estimating the extent of granulosa 
cell activity, theca cell proliferation and theca interna luteinization. 

RESULTS 

Chorionic Gonadotropin. — Geist,’^ in 1933, studied the microscopic 
effects of antuitrin-S on the ovaries of 50 normally menstruating ■women. 
The dosage employed at that time was small (6*00 to 2,200 K.U.), and 
administered subcutaneously, over periods of thirty-six to one hundred 
hours. Though some changes were noted in the majority of cases, they 
could not be considered of unusual significance. The observations of 
Ross- and Hamblen® appear to be in substantial agreement with those of 
Geist. Zondek' noted cystic alterations of the follicles following the 
use of pregnancy urine gonadotropes, and with extremely large doses 
(26,500 R. U.), observed the presence of 4 corpora lutea in an enlarged 
ovaiy of a 30-year-old woman. Mandelstamm and Tschaikoivsky® found 
degenerative changes in maturing follicles, an increase in the number of 
follicle cysts and numerous corpora lutea. Westman® also found recent 
corpora lutea as well as cystic follicles and hemorrhagic areas in the 
ovaries of 3 patients ivho had received 3,600 to 5,000 R.U. 

To complete our observations on the ovarian histopathology induced 
chorionic gonadotropins, large doses of A.P.L. (Ay erst, McKenna 
and Harrison, 500 to 25,000 R.U.) Avere administered intramuscularly, 
over periods of two to five days, in 5 Avomen varying in age from 34 to 

49 years (Table I). The OAmrian response could be summarized as 
lolloAvs : 

There Avas no evidence of artificially stimulated ovulation (Table I), 
-t n actiA'^e corpus luteum, AAdien present, could in all instances be cor- 
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was evidence of a stimulated growth of granulosa cells lining the cystic 
follicles, and of the theca interna cells about them, with partial lutein- 
ization of the latter. 

The follicle cysts were not uniform in appearance, some showing 
greater stimulation than others. Cystic follicles that had apparently 
progressed to an advanced state of atresia seemingly did not respond to 
hypophyseal gonadotropin stimulation. Others presented a granulosa 
cell lining of variable thickness hut uniform cellular activity, similar 
to that seen in maturing follicles, except for the significant fact that 
they did not contain any ova. Another finding which merits particular 
attention was the presence of ej'^stic follicles in which one portion of 
the wall was composed of a tliickened layer of well-developed granulosa 
cells with mitotic figures, while another portion of the same follicle 
consisted merely of a flattened layer of inactive cells. Some of the 
follicle c.ysts were slightl.y convoluted in outline, with evidence of 
granulosa cell proliferation, and theca cell growtli with conspicuous 
luteinization. These at first strongly suggested the histologic picture 
of a recently ruptured follicle except, however, that they were im- 
ruptured. Close scrutiny of numerous cross sections of the ovary 
containing one or more of the stimulated cystic follicles did not reveal 
the presence of ova or the degenerative remnants of ova within their 
walls. This fact along with the absence of growing follicles beyond 
that seen normally seems to point to the conclusion that xuliiU the 
hypophyseal gonadotropin in the human female may stimulate those 
granulosa cells and theca interna cells in follicles undergoing atresia, 
which are still capable of response, it apparently does not induce follicu- 
lar maturation. In addition to increased size and follicular fluid content 
of the cystic follicles, granulosa cell and tlieea interna cell stimulation, 
fully half the cases presented evidence of perifollicular congestion and 
liemorrhage, similar to that seen following chorionic gonadotropin. 

Equine Gonadotropin. — Reports. by Watson, Smith, and Kurzrok,^° 
Morieard and Saulnier,'^ Siegmund,^- and Westman® have indicated 
that follicle stimulation could he obtained in the human ovary with 
equine gonadotropin, but that ovulation with resultant corpus luteum 
formation did not follow. Ross® and Hamblen® have likewise been un- 
successful in producing ovulation with the mare serum gonadotropin. 
Hartman,^®’ working with adult monkeys, found a reasonable cer- 
tainty of stimulated ovulation in only 7 of 104 cases. In 1938, Davis 
and Koff^® reported single and multiple induced ovulation in women 
with the mare serum gonadotropin administered intravenously. To date, 
this work has been confirmed only by Siegler and Fein, who reported 
artificial ovulation in 16 of 30 women.^® 

Gonadogen (Upjohn), gonadin (Cutter) and anteron (Sehering) 
were administered intravenously or intramuscularly in 22 women 
varying in age from 30 to 46 years. In no instance was conclushe 
evidence of artificiallj^ induced ovulation found (Table III). 

Of the 22 patients receiving equine gonadotropins, fully half pre- 
sented ovaries that showed evidence of slight to moderate perifollicular 
hemorrhage and congestion (Fig. 1). Only a few gave indications oi 
conspicuous cystic follicle enlargement, stimulation of the granulosa 
cells, or increased theca interna cell activity. The histologic _ ovarian 
changes may, therefore, be considered as differing only quantitative y 
from those induced by the other gonadotropins. 
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Table III. Effects op Gonadotropins Derived From the Serum op Pregnant Mares Upon Ovulation in the Human Being 
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Gomlinatioii of Hypophyseal (“Synergist”) and Chorionic Gonado- 
tropins.~Five women, 25 to 48 years of age, received both hypophyseal 
and chorionic gonadotropins together or in succession, in either the pre- 
or postovulatory phases of the menstrual cycle. One case (Table IV, 





Pig. ZB . — Endometrium showing secretory phase, corresponding to twenty-sixth day 

of the menstrual cycle. 


Case 2) of possible artificially induced ovulation is described (Figs. 3A, 
3B and 3C) : 

Case 2. — Table IV. H. H., 42 years of age. Menses began at age of 13) 
occurred everj' twenty-eight days and lasted three days. She was admitted because 
of symptoms caused by multiple uterine fibromyomas. A total of 6,000 E.U. of 
gonadotropic factor was administered intramuscularly during the seventeenth to 
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COMBINATION GONADOTROPIN THERAPY 

The experimental studies of Leonard/" Evans and his co-workers/®’ 
Engle and Hamburger/^ and Mazer and Katz-® have shown that hypo- 
physeal gonadotropin administered with the chorionic hormone has a 








■ 







Qi — Case 10 (Table II, Path. No. 65301), aged 37, had menstrual interval of 

di days. Forty-five hundred R. U. of hypophyseal gonadotropic factor (Collip) were 
i^itramuscularly on the ninth to eleventh day of cycle. Ovaries were removed 
fifteenth day. The follicle wall shows a serpiginous outline, without rupture, 
oucn a picture may be easily confused with that seen soon after the rupture of a 
normal Graafian follicle. 

sjmergistic effect. Recentlj-, Mazer and Ravetz-^ have reported “stimu- 
lation and overstimulation of the ovaries in 20 of 23 patients” treated 
V ith a combination of hypophyseal and chorionic gonadotropins. 
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The histologic changes following the combination of hypophyseal and 
chorionic gonadotropins are similar to those seen after the hypophyseal 
gonadotropin alone, except that all of the 5 cases showed some measure 
of response. In 2 of the 5 eases, the intensity of reaction was marked. 
This, however, could not be attributed to a sjoiergistie action, since 
equally pronounced effects were encountered in which an equivalent or 
smaller amount of h 3 q)oph 3 "seal gonadotropin was used. Mazer and 
Ravetz^^ recently reported profound changes in the human ovary ivith 
the use of s 3 mapoidin (Parke, Davis & Co.), a combination of chorionic 
gonadotropin and a pituitaxy extract containing very little of the 
gonadotropic substance. In 16 patients the authors found “multiple 
hemorrhagic follicles xvith luteinized granulosa la 3 '^ers in all but one, 
multiple small and large aberrant corpora lutea, hemorrhage into the 
stroma and intense edema.” In our cases, such s 3 ’-nergistie activation 
xvas not evident. 

Hypophyseal and Equine Conibin^tio7i. — A combination of h 3 q) 0 - 
ph 3 '^seal and equine gonadotropins xvas used in 9 patients, 36 to 46 3 ’-ears 
of age. These were given eoncurrentty or one before the other, over 
periods of several da 3 ’’s. The dosage of anteron varied from 800 to 
16,000 units, and the gonadotropic factor from 6,000 to 15,000 R.U. In 
one of the 9 eases, the gross and histologic evidence suggested the possi- 
bility of a single induced ovulation (Case 1, Table V). The microscopic 
features in this instance were similar to those produced by the lypo- 
physeal and chorionic gonadotropin. The combined use of h 3 q)ophyseal 
and equine gonadotropins resulted in histologic changes which did not 
differ noticeabl 3 ’- from those follondng the administration of the h3q30- 
plyseal factor alone. Augmentation of the stimulating effects was not 
observed. 

Comhination of Equine and Chorionic Gonadotropins. — In 10 cases, 
a combination of equine and chorionic gonadotropes was emplo 3 '^ed. The 
total dosage of A.P.L. varied from 5,000 to 25,000 R.U. ; of gonadogen, 
from 90 to 350 units; of anteron, from 10,800 to 12,000 units; and of 
gonadin, from 1,000 to 5,400 units. Artificial ovulation did not result 
(Table II). The histologic changes were definitel 3 ’- less marked than 
following any of the combinations which included the lypoph 3 ’'seal factor. 

Comhination of Chorionic Gonadotropin and Stilbestrol. — (Table 
VII) Williams-^ has reported an augmentation of the gonadotropic 
effect of pregnant mares’ serum in animals simultaneously receiving 
stilbestrol. Pencharz^® shoxved a similar s 3 Tiergistie action in animals 
xvith chorionic gonadotropin and certain estrogens. Simpson, Evans, 
Praenkel-Courat and Hao Li“® combined stilbestrol with chorionic 
gonadotropin in hypophysectomized rats. 

To ascertain if this effect was applicable to the human female, 6 
cases, varying from 37 to 50 years of age, xvere given chorionic gonado- 
tropin and stilbestrol (Table YII). Histologic examination of the 
ovaries failed to reveal evidence of induced oxmlation or of any syner- 
gistic action. The perifollicular hemorrhage or congestion was no 
greater than has been encountered in eases treated with chorionic 
gonadotropin alone. 
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the twentieth day of the cycle, in daily doses of 1,500 E.U.; 17,500 E.U. of A.P.L. 
were given from the twenty-first to the twenty-fifth day of the cycle, by daily, 
intramuscular injections of 2,500 E.U. At operation, performed on the twenty- 
sixth day, the right ovary contained a mature corpus luteum, while the left ovary 
revealed the presence of a recent stigma, the minute opening containing an adherent 
blood clot. A supravaginal hysterectomy and bilateral salpingo-oophorectomy were 
performed. 

Gross Pathology of the Ovaries . — The right ovary was normal in size and con- 
figuration. A corpus luteum was present which on section appeared to be that of the 
current menstrual cycle. Several sections through the ovary revealed a few small, 
3 to 4 mm., cystic follicles, 2 of which showed slight hemorrhage in their waUs. The 
left ovary was normal in size. Section revealed a cystic follicle measuring 1.25 cm. in 
diameter, in addition to 4 small follicle cj'sts, the wmlls of which had a suggestive 
bluish tinge. A small punctum containing blood was seen, which when cut was found 
to be connected with a collapsed follicle with grayish, hemorrhagic walls. 



Fie. 3C. — Ruptured follicle, resembling recent ovulation. Note serpiginous wall : 
granulosa cell growth ; theca proliferation and luteinization ; perifollicular hemorrhage 
and punctum. 

Microscopic Examination . — The corpus luteum structure found in the right ovary 
presented the characteristics of a normal, mature, active structure which would cor- 
respond to that expected on the twenty-sixth day of the cycle (Fig. 3A). The 
uterine endometrium, likewise, showed an advanced secretory phase (Fig. 3B). The 
collapsed, ruptured follicle in the left ovary showed the histologic characteristics found 
m a recently ruptured Graafian follicle, viz., irregular, serpiginous outline, an inner 
layer of active follicle cells not yet luteinized, and proliferating theca interna cells 
with conspicuous luteinization (Fig. 3C). In addition, there was marked hemorrhage 
and congestion about the theca interna and particularly at the point of rupture. 
The other cystic follicles were atretic follicles with a varying degree of granulosa cell 
and theca cell stimulation and perifollicular hemorrhage and congestion. 

Altlioiigh the evidence suggests an artificially induced, additional 
ovulation late in the postovnlatory phase, this diagnosis is open to 
question. The same picture may be produced by rupture of a stimu- 
lated, cystic follicle near the ovarian surface by increase in follicle fluid 
and disruption of the thin segment of ovarian tissue by excessive peri- 
follicular hemorrhage. 






Table VI. Effects of a Combination of Equine Serum and Chorionic Gonadotropins Upon Ovulation in the Hujian Being 
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SUMMARY 


The effect of a variety of gonadotropins upon the human ovary was 
studied in a series of 91 cases. 

The following gonadotropins Avere used: hypophyseal, chorionic, 
pregnant mares’ serum; combination of chorionic and hypophyseal, 
chorionic and equine, and chorionic and stilbestrol. 

The histologic alterations in the human ovary caused by the various 
gonadotropins differed quantitatively rather than quabtatively. The 
intensity of reaction Avas most marked following the hypophyseal 
gonadotropins, decidedly less Avith equine, and least Avith the chorionic 
gonadotropins. The histopathologic OAmrian changes in the majority 
of instances in Avhich the hj’-pophyseal gonadotropin Avas administered, 
included enlargement of cystic follicles, proliferation of the granulosa 
cells lining these follicles, proliferation and luteinization of the theca 
interna cells, perifollicular congestion and hemorrhage, and occasional 
edema and congestion of the ovarian parenchyma. With the equine 
gonadotropin, similar alterations Avere noted, but in a smaller percentage 
of eases and to a lesser degree. The only conspicuous effect of the 
chorionic gonadotropin Avas the production of perifollicular congestion 
and hemorrhage. 

No synergistic effects Avere obseiwed Avith any of the gonadotropin 
combinations. The response to the hypophyseal and chorionic or the 
hypophyseal and equine gonadotropins did not materially differ from 
those folloAving the use of the pituitaiy extract alone. The combination 
of equine and chorionic gonadotropins had no greater effect than that 
induced by the sum of the indmdual components. Stilbestrol AAms not 
found to enhance the activity of the chorionic hormone. 

In no instance Avas evidence of ovulation found AAdiich could be unques- 
tionably attributed to the administered gonadotropins. 

The absence of any increase in the number of maturing Graafian 
follicles, the absence of ova or degenerative remnants of ova in the 
cystic follicles, and the absence of induced OAuilations suggests that, 
AA^hile the available gonadotropins may stimulate those granulosa and 
theca interna cells, in follicles undergoing atresia, Avhich are still capable 
of response, they apparently do not induce follicle maturation or stimu- 
late the development of follicles containing normal ova to maturity 
and ovulation. 

For the materials used in this investigation, we are indebted to the following: 
Sobering Corporation, anteron, pranturon : Ayerst, McKenna and Harrison. Eta.. 
A. P. L., gonadotropic factor, stilbestrol ; Cutter Laboratories, gonadm ; The Upjohn 
Company, gonadogen ; Eli Lilly and Company, stilbestrol ; B. R. Squibb & oons, 
antuitrin. 
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that althougli the findings are negative and we can accept them only with reserve 
the work is a tremendous step forward, and this study should form the basis for 
further studies which will be more fruitful, particularly if younger subjects and 
perhaps other synergistic substances can be employed with the gonadotropic sub- 
stances. 

DR. EMIL NOVAK, Baltimore, Md. — There is much need of just such papers 
as this. The problem is not an easy one to approach experimentally in the human 
female, because of the difficulty of proper scientific control. Anyone familiar with 
the structure of the ovary knows the enormous variation in the histology of individual 
ovaries, even within the limits of normality. VHiile Dr. Geist made genuine efforts to 
control his studies, there are few of the pictures which he has shown in ovaries 
which had been treated bj' gonadotropes which are not encountered in the routine 
laboratory study of ostensibly normal ovaries. 

The objections which are urged by Dr. Traut are valid, although 1 do not believe 
thej’’ are of decisive importance in evaluating the results of this study. Vfiiat we are 
hoping for with gonadotropic preparations is an effect as striking as that seen, for 
example, in the ovaries of certain experimental animals, an effect so clear-cut as to 
leave nothing to the imagination, such as pronounced follicle-ripening, luteinization, 
and ovulation. Such effects Dr. Geist, in common with a number of excellent investi- 
gators, and in contrast with one or two authors whose results have been much 
publicized by manufacturers, has been unable to obtain. 

Mention has been made of the remarkable ovarian reaction seen in some cases of 
hj'datidiform mole and chorionepithelioma. The pertinence of this to the present 
problem has seemed to me to have been insufficiently stressed. When we can explain 
this reaction satisfactorily we will hav’O advanced a long way in our knowledge 
of the mechanism of gonadotropic activity in the human ovary. 

The extreme ovarian response in hydatidiform mole and chorionepithelioma is at 
least the indirect result of an exaggerated chorionic gonadotrope production, and yet 
such studies as Dr. Geist has reported indicate that this .same hormone has little 
effect upon ovarian histology'. How can this seeming paradox be explained? The 
natural suggestion w'ould seem to be that the ovarian reaction in these abnormal 
pregnancy' conditions is due to the pituitary rather than the chorionic gonadotropic 
principles, and that the latter serve in some way' to motivate or activate the former. 
The problem is still unsolved, in spite of much experimental study', such as that of 
Evans and his associates. 

Finally, such papers as this should serve a valuable purpose in curbing the present 
therapeutic abuse of so-called gonadotropic commercial preparations. I know of 
none which have been more w'idely misused in the past two years than the hormone 
preparations of pregnant mare 's serum. All over the country today sterile women 
are receiving “shots" of this substance, usually on the basis of very inadequate 
study, often in the absence of any' endocrine dysfunction w'hatsoever, and almost al- 
ways with no benefit. There can be no objection to a discriminating employment 
of the equine gonadotrope, experimental though it still is, but we should take a firm 
stand against the slipshod use of this and other gonadotropes wliich are now so 
widely prevalent. 

DE. J. HOFBAUEE, Cincinnati, Ohio (by invitation) .—I believe that the 
utilization of gonadotropins at present available, should be discarded. They have 
not proved of value in stimulating ovarian function. Our observation of the 
formation of multiple cysts in the ovary following its use may serve as a waromg. 

A specific gonadotropin factor is available, however, by the application o ow 
dosage x-ray to the pituitary as recommended by me in 1922 and 1923. Observa ions 
of recurrence of menstruation and ovulation, and occasionally pregnancy, combine o 
recommend this method, if used with caution and discernment. 

DE. GEIST (closing). — I am in accord with Dr. Traut on most of the 
As far as the age of the patient is concerned, the patients of 25 showed no 
from those of more advanced age. I do not believe one can accuse a woman o 
of possessing “refractory ovaries.” 
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DISCUSSION 

DE. HEEBERT E. TEAUT, New York, N. Y. — If I am correct, the authors 
conclude that none of the gonadotropic substances used, singly or in combination 
with other substances, produced conclusive evidence of the maturation of Graafian 
follicles, ovulation, or luteinization of the ruptured follicles. In short, their findings 
negate the results of other workers in the field and indicate that we are farther 
than we had hoped from the solution of the physiologic relationships of the anterior 
hypophysis and that, furthermore, therapeutic attempts with these substances are 
useless. 

In view of these general^ negative findings, it may be well for us to examine some 
of the details of the experiment which may account for this result. At once one 
is impressed with the age range of the patients who formed the subjects for this 
e.xperiment. Of the 91 women, 72 were over 35 years of age and 52 were over 40. 
In other words, over three-fourths of them had entered the last or involutional 
phase of reproductive life. This in itself would be meaningless were it not for the 
fact that we know that the Graafian follicle apparatus is normally more refractory 
at this time and that failure of maturation and ovulation are extremely common. 
The authors may be said therefore to have commenced with their experiment 
weighted somewhat in a negative direction. Had greater success in stimulating the 
follicle been the result, this weighting would have proved an advantage and made 
the results all the more convincing; on the otlier hand, the fact that they failed to 
evoke ovulation except in two possible instances must be taken with some reserve. 

It is true that a cellular response was frequently noted which would indicate 
that some of the gonadotropic substances had produced growth of thecal and 
granulosal elements which, though not normal in many respects, were interpreted 
as the result of definite stimulative properties. Here the matter of control enters 
m very definitely. The authors studied the ovaries of 25 women who were thought 
to be normal and used this as a basis for judgment of the abnormal. Because of 
the care tlie authors used in arriving at their conclusions, I am inclined to accept the 
evidence and the conclusions reached and to feel that thej- have arrived at a very 
correct result. 

All available evidence seems to indicate that the hj-pophysis excretes gonad- 
stimulating substances at a constant rate. That is, there is no quantitative cyclical 
lanation. Therefore, why should one suppose that increased amounts introduced 
by any means would result in increased activity of the ovary? The cyclical varia- 
tion in the follicular apparatus of the ovary is in all probability not due to variations 
m gonadotropic stimulators but to variations in some sjTiergistie substance which 
makes tlie ^ gonad susceptible, periodically, to the secretions of the anterior lobe. 

ho most likely substance which could have this effect is thyroxin and, as Gunbrecht 
and Loesscr have shown, is in all probability essential to the periodic response of the 
oiarian elements. I am therefore very sorry that the present authors did not 
me ude thyroxin in their list of substances to be tested in combination with the 
gonadotropes. 

This study represents the most complete and thorough study of the effect of 
gonadotropic substances on the human ovary which has thus far appeared. I feel 



TIME OF ONSET AND DURATION OF THE TOXEMIAS OP 
LATE PREGNANCY IN RELATION TO THE DEVELOPMENT 
OP PERMANENT VASCULAR DA]\IAGE'' 


C. H. Peckham, M.D., Cooperstown, N. Y. 

(From the Mary Imogene Bassett Hospital and the Department of Olstetrics, 
John Hoplcins Hospital and University ) 


T he post-partum follow-iip of patients who have recently suffered 
from one of the toxemias of late pregnancy is a relatively new 
addition to the practice of obstetrics. Formerly it was considered that 
necessary care ended some fourteen days after delivery. Later, certain 
individual physicians and clinics requested their patients to return six 
weeks post partum, but e.xamination at this time was aimed at the de- 
tection of pelvic abnormalities resulting from labor rather than the 
after-effects of the toxemias. In 1924 Harris published a statistical 
study on a number of toxemie patients examined one year after delivery 
and found that certain of them evidenced an apparently persistent hy- 
pertension at that time. Since then a relatively voluminous literature 
has been accumulated indicating the frequency wdth which essential 
hypertension, chronic nephritis, or as it is now better kno^vn, chronic 
vascular disease follows toxemic pregnancy. Although we have be- 
come awmre of the frequency wdth -which chronic damage is to be found 
sultsequent to a toxemie episode, many pertinent questions remain 
unanswered. For example, it is often impossible to state whether the 
vascular condition antedated the pregnancy or resulted from the tox- 
emia. Indeed it has been suggested that the former is universally the 
case, but that the abnormal condition of the arterioles had been too 
slight to be detected previously by any kno-wn means of examination. 
Furthermore, quite frequently, the differential diagnosis between chronic 
vascular disease and so-called “toxemia of pregnancy” cannot be made 
during gestation but must awmit prolonged follo-w-up study. It has 
been suggested that the only real aids toward immediate diagnosis are 
the parity of the patient (chronic vascular damage being observed most 
frequently in multiparas), careful examination of the eye grounds, 
and the month of onset of toxemic manifestations. 

It has for some time been my opinion that the time element is of im- 
portance with regard to the toxemias in Uvo -ways : in the first place, 
in relation to the month of gestation Avhen signs and symptoms appear 
and, in the second place, in relation to the number of -weeks elapsing 
between their appearance and the termination of pregnancj'-. In an 
effort to clarify this dual problem a study has been made of 500 pa- 
tients observed at the Johns Hopkins Hospital throughout a pregnancy 
complicated by toxemia, and subsequently follow^ed at intervals of t iree 
months for from two to twelve years after delivery. All of these 


‘Read by invitation at the Sixtj-Sixth Annual Meeting of the American Gyne- 
cological Society, Colorado Springs, Colo., May 26 to 28, 1941. 
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Dr. Novak, I believe, sensed the real significance of the paper. It had two aspects, 
one a scientific and the other a very practical one. The practical one was to dis- 
seminate the idea that all the things one reads in the literature may not be true. 
A good deal has been written recently about the gonadotropins and much damage 
has been done, as Dr. Novak emphasized, perhaps not to the patient ’s well-being but 
certainly to her pocketbook. 

As far as radiation of the pituitary is concerned, I have had no experience with it in 
liuman beings in relation to stimulating ovarian function. It might be a very fruitful 
field for investigation. It is certainly not harmful, and we have used it in the meno- 
pause without any untoward results. 
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Table II. Parity of Patients in Series According to Month of 
Onset of Toxemia 


PREVIOUS 

PREGNANCIES 

TERM 

9 MO. 

8 MO. 

i 

7 MO. 

6 MO. 

5 MO. 

4 MO. 

TOTAL 

0 

55 

85 

39 

31 

12 

5 

5 

232 

1 or more 

20 

58 

52 

52 

29 

27 

30 

268 

i 

5 


8 , 

9 

9 

<5 

2 

59 

ii 

8 

11 

11 

12 

4 

5 

5 

56 

iii 

1 

11 

8 

10 

5 

5 

9 

49 

iv 

1 

6 

5 

5 

3 

1 

4 

25 

V 

2 

5 

2 

2 

2 

3 

2 

18 

vi 


2 

3 

6 


2 


14 

vii 


1 

3 

1 




8 

viii 



7 

1 

3 



13 

ix 



2 

2 


2 


8 

X 


1 

2 


2 



9 

xi 




1 

1 



3 

xii 



1 

2 




3 

xiii 


1 






2 

xiv 




1 




1 

Primiparas 

73.33 

59.44 

42.86 

37.35 

29.27 

15.62 

14.29 

46.40 

Per cent 









Multiparas 

26.67 

40.56 

57.14 

62.65 

70.73 

84.38 

85.71 

53.60 

Per cent 

i 

t 







Mean parity in- 

1.92 

2.16 

3.52 

3.54 

3.66 

4.41 

4.71 

3.05 

eluding present 









pregnancy 










Table IIL Blood Pressure and Albuminuria at Time of Discharge 
According to Month op Onset of Toxejiia 


PER CENT OF TOTAL 



TERM 

9 MO. , 

8 MO. 

7 MO. 

6 MO. 

5 MO. 

4 MO. 

Systolic Fressiire 







60.00 

To 139 

94.67 

83.81 

79.55 

76.25 

64.11 

77.42 

140 and over 

5.33 

16.19 

20.45 

23.75 

35.89 

22.58 

40.00 

Diastolic Pressure 







48.57 

To 89 

70.00 

69.72 

54.54 

66.25 

46.15 

70.97 

90 and over 

24.00 

30.28 

45.46 

33.75 

53.85 

29.03 

51.43 

Albuminuria 







80.00 

0 

84.00 

71.13 

76.40 

65.00 

71.79 

90.32 

Trace or + 

16.00 

28.87 

23.60 

35.00 

28.21 

9.68 

20.00 


change from month to month is like that of s,ystolic pressure. It should 
be noted, however, that for each monthly bracket the percentage of 
patients with an abnormally liigh diastolic pressure is greater than that 
recorded for systolic. The incidence of albuminuria at the time of 
discharge varied markedly from month to month, but there was no 
steady change. We have felt for some time that the presence or ab- 
sence of albumin in the urine is without value as a eriterion for the im- 
mediate or remote prognosis of a case of toxemia of pregnancy. 

Blood Pressure and Albuminuria Six Weeks Post Partum . — Table IV 
has been constructed on the same basis as its predecessor and shows 
the incidence of hypertension and albuminuria six weeks post partum. 
Although the incidence of abnormally high blood pressure readings, 
both systolic and diastolic, is considerably greater at this time than at 
discharge from the hospital, the same trend of increase is noted as the 
onset of toxemia extends back into the earlier months of pregnancy. 
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women Avere apparently normal wlien first seen in the prenatal clinic, 
and for inclusion in this series it was required that a minimum of three 
dispensary visits he made, during which time the blood pressure was 
normal, the urine free from albumin, and other signs and s^unptoms 
of toxemia absent. A moderate numlDcr had evidenced some form of 
toxemia in a previous pregnancy but apparentlj* had returned entirely 
to normal during their routine post-partum folloAV-up. 

The 500 eases comprising this study were first separated into several 
groups according to the lunar month of pregnancy when toxemic man- 
ifestations first appeared. Subsequent analyses of these groups f oIIoav : 

Time of Onset of Toxemia and Race of Patients . — Table I indicates 
the makeup of the series of patients according to the month of onset 
of toxemia. It Avill be noted that the numbers decrease as the earlier 
months of pregnancy are reached. This is due to the fact that relatively 
fcAV clinic patients reported earlj'- enough to satisfy the preAuouslj' 
mentioned criterion of three normal dispensary examinations. Al- 
though the total number of patients delivered in the hospital was about 
equally divided as to race, the colored considerably outnumbered the 
white in this series. This difference has been found to exist whenever 
studies on the toxemias have been made and apparently represents a 
true racial effect. 


Table I. General Make Up op Series of Toxemic Patients Studied. Month of 
Onset of Toxemia Divided According to Pace of Patient 


RACE 1 

TERit 1 

9 MO. 

8 MO. 

7 MO. ! 

6 MO. 

5 MO. 

4 MO. 

TOTAL 


29 

69 

32 

36 

IS 

16 

12 

212 


46 1 

74 

59 

47 i 

23 

16 , 

23 

288 

Total 1 

75 

143 

91 

S3 1 

41 

32 1 

35 

500 


Parity of Patients. — It AviU be noted from Table II that the number 
of _ multiparas in the series Avas approximately the same as that of 
primigraAudas, the percentage being 53.60 per cent and 46.40, re- 
spectively. This table sIioavs very clearly that in primigravidas the 
tendency for a toxemia to develop increases month by month until 
ierm, Avhile conversely in multiparas the opposite is true; indeed, some 
85 per cent of the toxemias developing at the fourth or fifth month are 
in multiparas Avhile in this group the development of this complication 
late in pregnancy is much less common. Confirmation of this state- 
ment appears in the table under “klean parity” and sIioaa-s a iiai’ous 
mean of 1.92 in the term group Avith a steady rise to 4.71 AA'hen signs 
and sjTiiptoms appeared as early as the fourth month. 

Blood Pressure and Albuminuria at Discharge. — In order to demon- 
strate statistically the incidence of patients Avhose blood pressure Avas 
Anthill normal limits or abnormally high at the time of discharge from 
the hospital, an arbitrary yardstick of 140 mm. systolic and 90 mm. 
diastolic Avas chosen as the leA'el of beginning hypertension. Table III 
.shoAA-.s a fairly steady increase in systolic hypertension at discharge as 
the time of onset of the toxemia recedes from term to the earlier months 
ot pregnaney.^ Thus, AA’hen the toxemia manifested itself first at the 
end of gestation only one patient in tAventy left the hospital AA'ith a 
s.Astobc pressure of 140 or above, whereas in the group AA’hose fii’st 
signs and SAmiptoms began during the fourth month a similaidy ad- 
duced ratio of tAvo out of five Avas found to exist. The trend of diastolic 
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Table VI. Toxemias in Previous Pregnancies in Multiparas of Series 
According to Month of Onset op Toxemia in Present Pregnancy 



TERM 

9 MO. 


7 MO. 

6 MO. 


vSBBS^S 

TOTAL 

Total multiparas ] 

20 

58 

52 

52 

29 

27 

30 

268 

Eclampsia in preiuous preg- 

1 

1 j 



3 

3 

4 

12 

nancy 









other toxemia in previous 
pregnancy 

9 

18 

23 

27 

15 

15 

14 

121 

Total toxemia in previous 

10 

19 

23 

27 

18 

18 

18 

133 

pregnancy 









Per cent toxemia in previous 
pregnane}' 

50.00 

32.70 1 

44.23 

51.92 

02.07 

60.07 

00.00 

49.62 


Toxemia in Previous Pregnancies. — Table VI shows that of the total 
268 miiltiparas in the series, 131 or approximately one-half of them had 
evidenced a toxemia in a previous pregnancy. The incidence of pre- 
vious toxemia was somewhat less in ]iatients who developed late tox- 
emia (eight months to term) than in tliose who developed it at an early 
date (four to seven months). 

Toxemia in Subsequent Pregnancies. — Of the 500 cases studied in the 
series, 207 of them were observed in one or more subsequent pregnancies. 
Of these, 147, or 71.01 per cent, again evinced toxemia, as is shown in 
Table VII. The incidence of repeated toxemia was lowest in the 


Table VII. Incidence of Toxe.mia in Subsequent Pregnancies According to 
JIontii of Onset of Toxemia in Present Pregnancy 



TERM 


8 MO. 

7 MO. 

6 MO. 

5 MO. 

4 MO. 

1 TOTAL 

Total patients with subse- 
quent pregnancies 

32 

03 

38 

26 

19 

14 

15 


Total patients with toxemia 

9 

35 


23 

18 

14 

15 

147 

Per cent of patients with tox- 
emia 

28.12 j 

i 

55.55 

80.84 

88.40 

94.74 

100.00 


■ 


“terra” group and rose rapidly. Of those patients whose analyzed 
toxemia began at the eighth month or less, only 9, or S per cent, were 
observed ivith a subsequent normal pregnancy. 

Incidence of Chronic Vascular Damage According to Month of Onset 
of Toxemia. — Following these statistical summaries of pertinent data 
accumulated from the 500 cases of toxemia, of pregnancy under dis- 
cussion, we now reach the most significant part of the discussion, 
namely the end result in terms of chronic vascular damage. In tins 
latter category are included all patients evidencing vascular and renal 
disease. The vast majority of them were found to have cardiovascular 
renal disease, a few chronic hemorrhagic nephritis, and there was one 
instance of apparent nephrosis. As has been said, all of the patients 
were apparently normal at the onset of the toxemic pregnancy; yet 
according to Table VIII, 63.40 per cent were idtimately found to show 
chronic damage. The incidence of this was two and three-quarters 
times as high in the multiparous as in the primiparous portion of the 
group. Obviously the future prognosis for the multipara with toxenna 
is extremely bad, and lohen the condition first evidenced itself at the 
seventh lunar month or earlier no multipara ivas found on late reiwa 
to be normal. The prognosis for the primipara is generally less dis- 
couraging unless the first manifestations occur before the last trimes ei 
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Table IV. Blood Pressure and AuBuMiNuraA Six Weeks Post Paktum 
According to Month op Onset op Toxeaiia 


PER CENT OF TOTAL 



TERM j 

9 MO. 

8 MO. 1 

7 MO. j 


5 MO. 

4 MO. 

Systolic Pressure 



liiil 



35.00 

15.00 

To 139 

60.42 

53.26 


41.17 

24.00 

140 and over 
Diastolic Pressure ^ 

39.58 

1 

46.74 


58.83 

76.00 

65.00 

85.00 

To 89 

40.42 

53.27 

28.30 

25.49 

24.00 

35.00 

15.00 

90 and over 

59.58 

46.73 

71.70 

74.51 

76.00 1 

65.00 

85.00 

Albuminuria 





1 



0 

89.54 ' 

92.39 

90.57 

92.16 

92.00 • 

95.00 

95.00 

Trace or + 

10.46 

7.61 

9.43 

7.84 

8.00 

5.00 1 

5.00 


Probably the most important item to be noted in this chart is that even 
six weeks after delivery many patients ultimately found to be normal 
still evidenced hypertension. Conversely, normal readings were fre- 
quently obtained on individuals who later w^ere diagnosed as having 
chronic vascular disease. The presence of albumin in the urine did not 
show the above trend, and positive results were obtained more fre- 
quently in the higher as contrasted with the lower monthly brackets. 
Throughout, albuminuria -was noted less frequently at the examination 
six weelis after delivery than at the time of discharge from the hospital. 

Table V. Blood Pressure and Albuminuria Two to Ten Years After Delivery 
According to Month op Onset of Toxemia 


PER cent of total 



TERM 

9 MO. 

8 MO. 

7 MO. 

6 MO. 

5 MO. 

4 MO. 

Systolic Pressure 








To 139 

81.33 

65.03 

32.93 

21.68 

7.32 

0.00 

5.71 

140 and over 

8.67 

34.97 

67.07 

78.32 

92.68 

100.00 

94.29 

Diastolic Pressure 








To 89 

77.33 

66.43 

34.07 

22.89 

12.20 

3.13 

5.71 

90 and over 

22.67 

33.57 

65.93 

77.11 

87.80 

96.87 

94.29 

Albuminuria 








0 

93.33 

93.00 

85.71 

81.93 

95.12 

90.62 

91.43 

Trace or + 

6.67 

7.00 

14.29 

18.07 

4.88 1 

9.38 

8.57 


Blood Pressure and Albumimmu Two io Ten Years After Delivery . — 
Table V shows the results of examination of the 500 patients two to ten 
years after delivery. The readings used to make up this chart were 
the last obtained in the toxemia clinic prior to the time the data for 
this paper were accumulated (November, 1940). They indicate w'ell 
the high incidence of chronic hypertension found in a group of pa- 
tients who, prior to a toxemic pregnancy, -were apparently normal in 
this regard. Furthermore the marked increase in incidence of hjqier- 
tension as the toxemia manifested itself earlier and earlier in preg- 
nancy, should be noted. Thus when signs and sjunptoms were found 
only at term, or during the ninth and eighth month of pregnancy, 40 
per cent of the patients were ultimately found to have both systolic 
and diastolic hypertension, whereas if the onset was during an earlier 
month 88 per cent were abnormal in this regard. The incidence of 
albuminuria again varied markedly in the various monthly brackets 
hut no definite trend was found. 
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From tlie standpoint of tlie future, it is unfortunate that so many of 
the toxemias occurring early in pregnancy run an apparently henign 
course, and hence gestation is alloived to continue. It is our feeling 
that the later interests of the patient Avoiild often be better served if 
after a maximum of four weeks’ observation the pregnancy were ter- 
minated, for it seems entirely possilile that such a plan Avould allow 
most patients to return eompletelj'’ to normal, when, at a later date, 
another pregnancy might possibly eventuate without complication. 

Table X. Outcome in Subsequent Peegnancies Accoeding to Time 
Elapsing Between Onset of Toxemia and Delivery 


AVEEKS OF TOXEMIA 

TOTAL PATIENTS 

TOXEMIA 

PER CENT TOXEMIA 

1-2 

72 

32 

44.44 

3-4 

30 

16 

55.33 

5-8 

35 

31 

88.57 

9-12 

24 

22 

91.67 

13 and over 

46 

46 

100.00 

Total 

207 i 

147 

71.01 


Outcome in Subsequent Pregnancies According to Weeks Elapsing 
Betiveen Onset and Delivery. — Table X indicates the outcome to be 
expected in a subsequent pregnancy according to the number of weeks 
elapsing between the onset of toxemia and delivery in the pregnancy 
under study. As has been said, the prognosis is generally bad. How- 
ever, there appears again a sharp difference in results if the pregnancy 
is carried on for less tlian four weeks or for more. In the first group 
the incidence of chronic vascular damage was 47 per cent as contrasted 
with 94 per cent in the latter. 

Repeated Toxemia. — Although possibly not a pertinent part of this 
study, the following pieces of information were obtained on the remote 
effects of repeated toxemia and seem worthy of note here : 

1. Two hundred and t-\venty-seven patients Avere observed Avho_ had 
a toxemia either in a previous or a subsequent pregnancy in addition 
to the toxemia included in this study. Of these only four, or 1.76 per 
cent, were apparently normal when last seen. 

2. One hundred and thirty-three patients Avere observed AAdio had 
had a toxemia in a previous pregnancy. Of these, only three, or 2.26 
per cent, Avere apparently normal AAdien last seen. 

3. One hundred and forty-seven patients Avere observed aaFo had a 
toxemia in a subsequent pregnancy. Of these, one, or 0.68 per cent, AA^as 
apparently normal Avhen last seen. 

4. Fifty-three patients Avere observed Avho had a toxemia both m a 
previous and a subsequent pregnancy. Of these none remained normal. 

SUMMARY AND CONCLUSIONS 

A statistical analysis has been presented of 500 patients Avho Aveie 
folloAved through pregnancies complicated by toxemia. Although 
some of these patients had had toxemia in a preAuous pregnancy, a 
Avere apparently normal AAdien first seen during the present one. 

The cases AAmre first divided according to the lunar month of onset 
of toxemic signs and symptoms. It Avas found that the race and age o 
the patient, the degree of hypertension and amount of albuminuria 
during pregnancy, the type of deliAmry and the result to the e ii , a 
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of pregnancy, in wliicli case, according to our analysis, chronic vascular 
damage is relatively certain to f oIIoav. 

Table vni. Incidence of Chronic Vascular Damage According to Month of 

Onset op Toxemia 


MONTH 

OP 

ONSET 


multipaeas 

TOTAL PATIENTS 

total 

PA- 

TIENTS 

CHRON- 

IC 

vascu- 

lar 

DAMAGE 

PER 

CENT 

TOTAL 

PA- 

TIENTS 

chron- 

ic 

VASCU- 

LAR 

DAMAGE 

PEn 

CENT 

total 

PA- 

TIENTS 

chron- 

ic 

VASCU- 

LAR 

damage. 

PER 

CENT 

Term 

55 

5 

9.09 

20 

15 

75.00 

75 

20 

26.67 

9 mo. 

85 

19 

22.35 

58 

40 

68.97 

143 

59 

41.26 

8 mo. 

39 

15 

38.46 

52 

48 

92.31 

91 

63 

69.23 

7 mo. 

31 

16 

51.61 

52 

52 

100.00 

83 

68 

81.93 

() mo. 

12 

11 

91.67 

29 

29 

100.00 

41 

40 

97.56 

5 mo. 

5 

5 

100.00 

27 

27 

100.00 

32 


100.00 

4 mo. 

5 

5 

100.00 

30 

30 

100.00 

35 


100.00 

Total 

232 

76 

32.76 

268 

241 

89.93 

500 

317 

63.40 


Table IX. Incidence of Chronic Vascular Damage According to Time 
Elapsing Between Onset op Toxemia and Delivery 



PRIMIPARAS 

MULTIPARAS 

TOTAL PATIENTS 

WEEKS 

OF 

TOX- 

total 

PA- 

CHRON- 

IC 

VASCU- 

PER 

TOTAL 

PA- 

CHRON- 

IC 

VASCU- 

PER 

TOTAL 

PA- 

CHRON- 

IC 

VASCU- 

PER 

EMIA 

TIENTS 

LAR 

DAMAGE 

CENT 

TIENTS 

LAR 

DAMAGE 

CENT 

TIENTS 

LAR 

DAMAGE 

CENT 

1-2 


19 

16.52 


36 

65.45 


55 


3-4 

47 

9 

19.15 

35 

28 

80.00 

82 

37 

45.12 

5-6 

18 

7 

38.89 

26 

25 

96.15 

44 

32 

72.73 

7-8 

11 

7 

63.64 

30 

30 

100.00 

41 

37 

90.24 

9-12 

24 

17 

70.83 

39 

39 

100.00 

63 

56 

88.89 

13-16 

8 

8 

100.00 

29 

29 

100.00 

37 

37 

100.00 

17-20 

4 

4 

100.00 

28 

28 

100.00 

32 

32 

100.00 

21 and 
over 

5 

5 

100.00 

26 

26 

lOO.QO 

31 

31 

100.00 

total 

232 

76 

32.76 

268 

241 

89.93 

500 

CO 

63.40 


Incidence of Chronic Vascular Damage According to Weeks Elapsing 
Betiveen Onset and Delivery. — Table IX indicates the late outcome 
to the patients in the series according to the number of weeks elapsing 
between the first appearance of signs and s^'^mptoms of toxemia and 
termination of the pregnancy. Although a few instances of apparent 
postmaturity were noted, in an appreciable number the delivery was 
premature. This latter group was sometimes spontaneous, but was 
more often the result of artificial induction of labor or cesarean section, 
the table shows that in no instance was a primipara with toxemia car- 
ried for more than twelve weeks (three lunar months) without chronic 
damage resulting, while six weeks (one and one-half lunar months) 
was a, similar dividing line in the multiparous group. 

It is our opinion that the number of weeks elapsing between the on- 
set of toxemia and delivery is of greater importance in determining the 
mial outcome than the month of onset. As an example, the author has 
Observed a patient who, as a primigravida, developed at the fifth month 
a toxemia sufficiently severe to require immediate termination of the 
piegnancy. A year later, after thorough medical study, she was found 
0 be completelj^ free of signs or sjunptoms of chronic vascular disease. 










































INTERPRETATION OF BLOOD PRESSURE BEHAVIOR DURING 
PREGNANCY AND THE PUERPERIUM^^ 

R. A. Bartholomew, M.D., and E. D. Colvin, BI.D., Atlanta, Ga. 

' I ' he diseoveiy that h 3 y)ertension complicates pregnancy, either earty 
1 or late in gestation, is rightfnllj’- regarded as of serions significance. 
Since it ma,y indicate either vascular disease or true toxemia, differentia- 
tion of these conditions assumes much importance, not only in the man- 
agement of the pregnanej’’, hut in the final classification and ultimate 
prognosis of the disorder. 

It is our purpose to point out certain observations during pregnancy 
and the puerperium, whieli not onty aid in interpreting the behavior of 
the blood pressure, but which enable one to predict that a moderate rise 
in blood pressure will proljabl.y occur in tlie latter part of pregnancy. 
It is desired to emphasize, partieulaifiy, the value of retinal examination 
in the differentiation and management of true toxemia and vascular 
disease, and the importance of examination of the formalin-fixed pla- 
centa in the final classification of the disorder. 

Assuming the patient presents herself in the first trimester of preg- 
nancj'-, one maj^ anticipate, even at this earlj^ period, a greater likeli-’ 
hood of hypertension of a truty toxic nature, late in pregnancy, if the 
patient is an adolescent. This fact was noted by us in a previous study'^ 
and has, no doubt, impressed itself on manj’- observers in the past. 

Likewise, if the patient presents certain stigmas of glandular dis- 
ease, as noted by Vorzeimer and associates,^ such as disturbance in 
height-weight ratio, hj'^pothj’-roidism, pituitaiy disorder, etc., she is 
more likely to develop true toxemia of pregnanejL 

We have learned to attach great importance to a retinal examination. 
Early in pregnancy, the arteries are studied p articular Ij’’ for evidence 
of sclei’osis as shown bj^ disturbance in arteriovenous (A-V) ratio, in- 
crease in light reflex and occurrence of A-Y compressions; late in preg- 
nancj^, for evidence of toxemia, as shown bj’' the occurrence of spasms or 
hemorrhages. In severe toxemia or advanced cardiovascular-renal dis- 
ease, hemorrhages and whitish exudates maj^ be seen. 

The normal relation of the caliber of the arterj'' to that of the vein 
is 2 to 3, indicating the diameter of the arteries should be two-thirds 
that of the veins. Arteries of this caliber, being free of sclerosis, do not 
reflect light and do not compress the vein where the arterj’- may cross 
it, or cause dilatation of the vein, distal to the point of compression. 

For thorough examination of the retina the room should be darkened 
and the pupils dilated bj^ a mj’^driatic, such as one drop of 1 per cent 
homatropine, instilled into each eye, which produces ample^ dilatation 
Avithin thirty minutes. Follondng the examination, the pupils may he 
quicldj'' constricted to normal size by the use of a miotic, as one drop o 

»Kead at the Sixty-Sixth Annual Meeting: of the American Gynecological Society, 
Colorado Springrs, Colo., May 26 to 28, 1941. 
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failed to show significant changes according to the month of onset. 
The incidence of imiltiparas in the various groups increased as the time 
of onset fell back into the earlier months of gestation. If the toxemic 
condition became manifest near the beginning of gestation, the number 
of abnormally high blood pressure readings increased, both at the time 
of the patient’s discharge from the hospital and at the six weelis post- 
partum visit. Even six weelis after delivery many patients ultimately 
presenting signs of chronic vascular disease had normal blood pressure 
readings and the converse was also true. In those patients evidencing 
toxemia early in pregnancy the incidence of previous toxemia was 
higher than in the group first manifesting abnormality in the later 
months. A similar trend was noted wdien an analysis was made accord- 
ing to the outcome of subsequent pregnancies. The incidence of chronic 
vascular damage Avas high ( 63.40 per cent) and Avas greater among 
multiparas ( 89.93 per cent) than primiparas ( 32.76 per cent). No 
primipara Avas seen AAdiose toxemia occurred prior to the sixth month and 
AAdio remained normal. For the multiparous group the same Avas true 
prior to the eighth month. 

The series Avas also diAuded according to the number of Aveeks elapsing 
betAveen the onset of the toxemia and delivery. Here no primipara 
remained normal aaFo had been carried for more than tAvelve Aveeks 
subsequent to the development of toxemic manifestations. A similar 
limit of six Aveeks Avas found for multiparas. It seems evident that 
‘the duration of a toxemia from its beginning to delivery is of more 
importance from the standpoint of subsequent vascular disease than 
is the month of onset. Finally, it is believed that termination of the 
pregnancy in an effort to avoid chronic damage is justified if signs 
and symptoms persist after four Aveeks of observation and treatment. 
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Table I. 286 Consecutive Cases Eetinal Examination Early and Late 

IN Pregnancy 


(64 per cent below 30 years of age and 86 per cent showing diastolic blood pressure 

below 70 nun. mercury) 

(A) 239 Cases (83.6 per cent) showed normal A-V ratio (2-3). 

(a) 179 Cases (74.9 per cent) maintained normal blood pressure to term. 

(Diastolic blood pressure not above 80 mm. mercury.) 

(b) 60 . Cases (25.1 per cent) developed hypertension four to six weeks 

before term (diastolic above 80 mm. mercury). 

(1) 9 Cases (15 per cent) showed apparent change from normal 

A-V ratio to between 1 to 2 and 2 to 3 during pregnancy — 
vascular disease? 

(2) 22 Cases (36.7 per cent) proved true toxemia (Art. spasms and 

toxic infarcts). 

(3) 29 Cases (48.3 per cent) presumably very mild toxemia (ret- 

inal and placental examination either negative or not done). 

(B) 47 Cases (16.4 per cent) showed disturbed A-V ratio between 1 to 2 and 2 to 3, 

occasionally 1 to 2, seldom 1 to 3. 

(a) 17 Cases (36.2 per cent) maintained normal blood pressure to term. 

(b) 30 Cases (63.8 per cent) developed hypertension four to six weeks 

before term. 

(1) 26 Cases (86.7 per cent) proved vascular disease (absence of 

Art. spasms and toxic infarcts). 

(2) 4 Cases (13.3 per cent) proved true toxemia (presence of Art. 

spasms and toxic infarcts). 


In other words, if the lilood pressure was normal early in preg- 
nancy, hut the A-V ratio was slightly disturbed (between 1 to 2, and 
2 to 3 or even 1 to 2) approximately two-thirds of these cases developed 
mild to moderate hypertension in the last four to six weeks of pregnancy, 
in contrast to only one-fourth of the cases having normal A-V ratio 
early in pregnancy. The hypertension in the disturbed ratio group did 
not exceed 150/95 unless there was a superimposed true toxemia, and 
was usually not in excess of 135/90. The incidence of true toxemia in 
the normal A-V ratio group was approximately three times as high 
as in the disturbed A-V ratio group, the hypertension in the latter be- 
ing apparently on the basis of vascular disease. 

In the above series of cases, the evidence of vascular disease was of a 
mild degree, yet it was associated with significant elevation of blood 
pressure and albuminuria in the last four to six weeks of pregnancy. 
When vascular disease is present to a more severe degree, certain other 
characteristics serve to differentiate it from true toxemia. It is impor- 


tant, therefore, to contrast the two conditions. 

Hypertension, present early in pregnancy or arising later in preg- 
nancy, is interpreted on the basis of vascular disease or true toxemia 


according to the following behavior and characteristics. 

1. If, on retinal examination early in pregnancy,- there is evident 
disturbance in the A-V ratio, varying from 1 to 2 to 2 to 3, oi 


1 to 2 up to 1 to 3, 1 to 4, or more, it is evident that the pregnancy is 
complicated by vascular disease. The more marked the disturbance m 
A-V ratio, the earlier the onset of hypertension in pregnancy and the 
more marked the increase in light refiex and A-V compressions. Hem- 
orrhages and exudates are usually not seen unless the disturbance is 
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one-foiH’tli per cent eserine instilled into each eye. No increase of intra- 
ocular tension lias'heen noted from the use of these drugs over a period 
of several years. 

We have considered 80 mm. of mercury the upper limit of normal 
diastolic blood pressure during pregnancy and the puerperium and 
considered any rise above this figure indicative of hypertension. Wliile 
there is usually a corresponding rise in s 3 ’’stolie blood pressure, the lat- 
ter is subject to more variations and influences and is not so depend- 
able as an index of hypertension. It is rather a measure of the cardiac 
effort to sustain adequate circulation in the face of increased peripheral 
resistance. Considering the fact that the majority of diastolic blood 
pressures is in the range of 60 to 70 mm. of mercury throughout preg- 
nancy (86 per cent in this series), any rise above SO mm. of mercury 
is a danger signal, necessitating observation at five- to seven-day in- 
tervals to avoid overlooking a rapidly progressing true toxemia. 

If, early in pregnancy, one finds a normal A-V ratio of 2 to 3, the 
blood pressure is ahnost invariably normal. If hypertension develops 
late in pregnancy in these cases, it is almost certain to be on the basis of 
true toxemia of pregnancy, as substantiated by finding toxic types of 
infarcts in the placenta or sharp spasms in the retinal arteries. In a 
few instances, however, we have noted the development of a comparable 
degree of mild hypertension late in pregnancy, apparently on the basis 
of vascular disease, with a change, during pregnancy, from a normal 
A-Y ratio of 2 to 3 to one between 1 to 2 and 2 to 3. That such a change 
may occasionally take place during pregnancy, is supported by the fact 
that A-V ratios between 1 to 2 and 2 to 3 early in pregnancy, occa- 
sionally change to 1 to 2 late in pregnancy. "Wliether this is on the 
basis of spasm or sclerosis is difficult to determine. 

If, early in pregnancy, the A-V ratio is found to be 1 to 2, or be- 
tween 1 to 2 and 2 to 3, even though the blood pressure is usually nor- 
mal and continues to be normal month after month, nevertheless, one 
may predict that a moderate hypertension will occur during the last 
four to six weeks of pregnancy. 

That this behavior of the blood pressure can be predicted and does 
occur may be seen from an analysis of 286 consecutive cases in which 
a retinal examhiation ivas done early in pregnancy. Table I shows the 
results of this analysis. 

Table I may be summarized in the following statements : 

1. In a series of 286 consecutive cases examined early in pregnancj’, about one- 
sixtk showed slight to moderate disturbance in A-V ratio, even thougli the blood 
pressure at that time, was normal. 

2. Of the patients showing normal A-V ratio early in pregnancy, about one-fourth 

ei eloped hypertension four to six weeks before term; the remainder maintained 

normal blood pressure. 

o. Of the cases showing disturbed A-V ratio early in pregnancy, about two-thirds 

m eloped hj'pertension four to six weeks before term. About nine-tenths of these 
^ero apparently due to vascular disease and showed no serious manifestations. 

4. True toxemia, as sho\vn by clinical symptoms, arterial spasms and toxic 
t* infarcts, was tliree times as frequent in normal A-V ratio cases as in dis- 

ur ed A-V ratio cases, developing hypertension late in pregnancy. 
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harmful effects on her vascular sj'-stem and liver. In such eases, hyper- 
tension and albuminuria usually persist and subsequent observations 
show the patient has acquired vascular disease. However, it is well 
recognized that marked hypertension due to fulminating toxemia, sub- 
sides quickly after spontaneous or induced labor, and apparently 
leaves the patient none the worse for the experience. 

7. Finally, examination of the formalin-fixed placenta from cases of 
hypertension due to vascular disease, shows no infarcts of the toxic 
types, namely the “C,” “D,” “E” and possibly the "B” tjqies.^ If 
infarcts of these types are present, they are proof of the toxic origin 
of the hypertension. 

It is therefore apparent that in examination of the retina and the 
formalin-fixed placenta, we have the means of more accui’ate diagnosis 
and classification of cases of hypertension during pregnancy. If one 
finds a distinct disturbance in A-V ratio early in pregnancy, he is fore- 
warned of the probability of development of hypertension in the latter 
part of pregnancy. The extent of the increase and the stage of preg- 
nancy at which it will appear are directly proportionate to the degree 
of disturbance in the A-V ratio. Examination of the formalin-fixed 
placenta serves as a check in the final classification of the nature of 
the hypertension. Type “A” infarct (white) is nontoxic; Type “B” 
(yelloAv) is usually associated with slight hypertension and albuminuria; 
Type “G” (brown yellow) is associated with moderate toxemia; Tjpe 
“D” (brown) is associated with severe toxemia and Type “E” (black) 
is associated with acute or fulminating toxemia.® 

It must be remembered that true toxemia may be so mild that, except 
for a slightly greater degree of albuminuria and edema, it may simu- 
late the picture above described as due to vascular disease with slight 
disturbance in A-V ratio. Failure to appreciate the fact that mild 
vascular disease may simulate mild toxemia in the last six weeks of 
pregnancy was responsible for the fact that in a former study of “un- 
known placentas”® a majority of the errors was made in this class of 
cases. The case was judged, clinicalljq to be one of mild toxemia but 
was classed as an error since toxic type of infarct Avas not found. We 
would noAV recognize such a case as one of mild vascular disease with 
the evidence noAV obtainable by retinal examination. 

Briefly, therefore, the development of mild hypertension and albu- 
minuria in the last four to six weeks of pregnancy may he due to (1) 
mild vascular disease, (2) Tjqie “B” or “C” infarcts, or (3) Tjpe 
“D” or “E” infarcts. The first tAVo shoAV a sIoav progression from 
Aveek to Aveek, Avhereas the third progresses rapidly, even Avithin a week. 
KnoAvledge that the hypertension is on the basis of vascular disease 
lessens the physician’s concern, but should not lessen his AAmtchfulness. 

Stander^ recognized mild cases of albuminuria and hjpertension in 
the latter part of pregnancy, AAdiich he classified as “Ioav reserve Idd- 
ney” rather than true toxemia. This type of case has since been the 
subject of much controversy, and the trend of opinion h}’' other authors 
has been to regard these manifestations as indicative of a very mild 
toxemia. With the evidence obtained by retinal and placental exam- 
inations, we feel that these cases should remain in the category of Ioav 
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severe and of long standing, with associated kidney involvement. Lo- 
calized arterial spasms are not seen unless there is a suiierimposed 
toxemia. 

Hypertension due to true toxemia rarely occurs as early as the 
fifth month but becomes increasingly frequent after the seventh month. 
The A-V ratio is normal and the arterial spasms, at first sharply lo- 
calized, become spindle-shaped and elongated with the increasing 
hypertension until, in severe eases, there is generalized constriction 
and the A-V ratio becomes much disturbed. Since the disturbed ratio 
is due to spasm rather than sclerosis, there is no corresponding increase 
in light refiex or A-V compressions, whicli helps to rule out vascular 
disease. 

2. Edema, headache, and albuminuria are much less pronounced in 
vascular disease than in true toxemia with a comparable elevation of 
blood pressure. 

3. Following the initial rise in blood pressure and appearance of 
albumin, subsequent observations at weekly intervals show very gradual 
increase in hypertension and albumin in vascular disease from week to 
week, as compared to true toxemia. Superimposed true toxemia causes 
rapid increase in edema, headache, hypertension, albuminuria, and the 
appearance of arterial spasms, the final evidence being found in the 
placenta as acute placental infarcts. 

4. The more severe eases of vascular disease, wdiich occur much 
more frequently among colored than Avhite women, usually shoiv a 
striking and unexplainable response to rest in bed. One frequently 
observes a blood pressure of 180/100 return nearly to normal after 
several days’ rest in bed. An immediate return to the former high level 
is noted when the patient again resumes the upright position, even 
though she carries on no physical exertion. These cases also shoiv 
marked fluctuation in blood pressure from day to day for no apparent 
reason. 

In contrast to this behavior, hjqiertension due to true toxemia is not 
much influenced by rest in bed or indeed by any other measures. It 
remains persistently elevated and tends to increase. Edema may lessen 
with rest in bed but headache and albuminuria increase. Arterial 
spasms, at first sharply localized, become spindle-shaped, elongated, 
and finally produce generalized constriction. Hemorrhages in the 
retina may occur. Finally, examination of the formalin-fixed placenta 
shows the acute types of toxic infarcts. 

5. The concentration test on the urine and the blood chemistry values 
are seldom affected in either vascular disease or toxemia of pregnancj’’, 
unless advanced cardiorenal disease or severe toxemia have seriously 
affected^ the kidneys. lioivever, the uric acid value, ■which is usually 
normal in vascular disease, is definitely increased in toxemia, due prob- 
ably to increased liver damage in the latter. 

6. Hypertension and retinal changes due to vascular disease persist 

iroughout the puerperium and show a gradual tendency to increase. 

_ iis is likewise true of toxemia, if expectant treatment is folloived, 
induction of labor delayed, and the patient subjected to long-continued 
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in pregnancy, coupled with its continuation in the postnatal period, indicates a pro- 
found and sometimes permanent disturbance of the equilibratory apparatus of the 
vascular system. 

A similar, though local, vascular spasm to the point of tissue necrosis has been 
nicely demonstrated l\y Dr. Harold Jones and his co-workers, in the menstrual 
endometrium and also in the decidua of ectopic pregnancy. This local damage is 
almost surely produced bj’ changes in hormonal balance. It would seem reasonable to 
me to believe that the general vascular spasm of toxemia may be due to a more 
profound and lasting glandular imbalance. 

Stability of glandular balance ma}' determine the incidence of toxemia, while 
the ability to readjust the balance, when the disturbance is removed, should determine 
prognosis post partum and in future pregnancies. Dr. Peckham has shown the 
course of this readjustment during the period of involution. 

Dr. Bartholomew’ has for j-ears stressed the importance of degenerative changes 
in the placenta as a cause of toxemias. To me it seems more probable that the 
changes in the placenta are an additional example of disturbed physiology rather 
than an etiologic factor. 

Yet I agree with Dr. Bartholomew in general that the placenta is probably the 
cause of toxemia. As soon as the placenta begins to function as a gland of 
internal secretion, toxemias such as vascular spasm, disturbance in glucose 
metabolism, in appetite, in water balance, and in glandular activity appear. As 
soon as the placenta dies or is removed, readjustment begin.s. Evidence, such as that 
produced by Drs. Smith, "WHiite, and co-workers, suggests that abnormalities in 
hormonal production, excretion or metabolism arc a part of the toxemias of preg- 
nancy. 

A summary of these factors would suggest that the sudden impact of the 
tremendous quantities of hormones produced by this large, new and very active gland 
of internal secretion, the placenta, produces toxemia in those individuals who are 
unable to adjust themselves to it. The increased incidence of toxemia in association 
W’ith the million units of prolan or the high levels of estrin excreted in twenty-four 
hours by the hydatidiform placenta is corroborative evidence. A considerable 
number of these unstable individuals are unable completely to readjust balance when 
the disturbing element is removed by delivery, and the residual scars of toxemia 
probably result. 

DE. PHILIP P. WILLIAMS, Philadelphia, Pa. — The preceding papers contain 
two important points for consideration, namely: the early examination of the eye 
grounds in pregnant w’omen as a newer diagnostic as well as a differential diagnostic 
sign; and a therapeutic suggestion in bringing to our attention the ultimate danger 
involved in permitting a toxemic woman to continue such a pregnancy over a cer- 
tain period of time. 

Dr. Bartholomew in discussing the arteriovenous ratio in the fundus of the eye 
may have found the solution to the problem which Dr. Peckham brings up in his 
paper. This is concerned with the question of whether particular vascular condi- 
tions antedate pregnancy. Routine use of the ophthalmoscope early in every preg 
nancy may throw some light on the further course of that pregnancy. 

The examiner of the eye in pregnancy should be especially interested in the 
significance of changes in the caliber of the vessels. Experience may assist us o 
distinguish betw’een the arteriolar sclerosis antedating pregnancy and the _ 3 'rterio ar 
spasm which is a part of the generalized phenomena in the specific toxemia of a e 
pregnancy. 

Dr. Peckham has stressed the relationship between tlie duration of toxemia and tlie 
ultimate changes found in the vascular system. In reviewing the histories of some 
400 toxemic maternal deaths w’hich occurred in the last ten years in Pluladepua; 
we obtained information that compared fairly closely with his as far as 1^^* D 
previous toxemia, and the importance of a high diastolic pressure. In the ^ ^ 

delphia series, the specific toxemias were most frequent in young primiparas, 
especially obese women or those w’ith a suggestion of endocrine dysfunction; w 
the chronic hypertensive lesions appeared more frequently in the older, inu iparo 
women. Over half of our 400 patients who died of toxemia gave a history o 
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reserve kidney, provided retinal examination shows evidence of vascn- 
lar disease and placental examination shows no infarcts of the toxic 
types. This view presupposes that the kidneys show a similar, if not 
greater, degree of vascular disease. 

We therefore venture to predict that when the types and significance 
of placental infarcts are more generally recognized, and the value of 
retinal examination in pregnancy is appreciated, there will result 
not only more uniform statistics concerning pregnancy complicated by 
toxemia and vascular disease, but more rational management of preg- 
nancy when complicated by these conditions. 

CONCLUSIONS 

1. Examination of the retina and the formalin-fixed placenta are of 
fundamental importance in the interpretation of blood pressure be- 
havior during pregnancy and the puerperium. 

' 2. Two-thirds of patients showing mild to moderate disturbance in 
A-V ratio of the retinal vessels early in pregnancy, develop mild to mod- 
erate hj’pertension and albuminuria four to six weeks before term. 

3. This behavior is on the basis of vascular disease, progresses very 
slowly and seldom requires interruption of pregnancy. 

4. The greater the disturbance in A-V ratio, the more marked the 
increase in arterial light reflex and A-V compressions, the greater the 
hypertension and the earlier in pregnancy it arises. 

5. Only one-fourth of patients showing normal A-V ratio early in 
pregnancy develop hypertension and albuminuria four to six weeks 
before term. True toxemia is relatively greater in this group than in 
the disturbed ratio group, 

6. Hypertension, due to vascular disease, is accompanied by’' less 
edema, headache, albuminuria and blood uric acid increase and is more 
responsive to rest in bed than that of true toxemia. 

7. Arterial spasms indicate true toxemia, and if found in connection 
with disturbed A-V ratio, increased light reflex and A-V compression, 
indicate true toxemia superimposed on vascular disease. 

8. Hj’pertension due to toxic types of placental infarcts may simulate 
that due to vascular disease but can be differentiated not only by the 
clinical course but by retinal examination. Final proof rests upon 
examination of the formalin-fixed placenta. 

references 

D., and Bartholomevo, B. A.: Air. J. Obst. & Gynec. 37: 584, 
1V.-A J?' T^orzeimer, J. J., Fishierg, A. M., Langrock, E. G., and Bappaport, F. M.: 
loqo (3) BaHholomew, B. A., and Colvin, E. D.: Ibid. 36: 909, 

(4) Slander, E. J., and Kuder, K.; Ibid. 35: 1, 1938. 

1259 Clifton Eoad, N.B. 

WSCUSSION ON PAPERS BY DBS. PECKHAM, BARTHOLOMEW AND 

COLXTlSr 

D. ALLEN, Chicago, III. — Early recognition of vascular spasm 
but ° should not only aid us in safeguarding our patients prenatall}', 

Veil a % ®cMiam has stressed, should assist in the prognosis of an existent, as 
s a uture pregnancy. The appearance of recognizable vascular spasm early 
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cases, likely to have a chronic vascular disease. The concept that we have been 
-using since 1933 is that the patient who can be carried for four weeks or longer 
with definite evidence of toxemia is, in most instances, a patient with hypertensive 
disease. We have not been able to carry patients with definite pre-eclampsia for 
periods of four weeks or longer. Because of the threatening symptoms, we have 
had to terminate the pregnancy. 

Dr. Bartholomew’s report that pathologic eye ground findings are present in 
patients with normal blood pressure is unusual. Furthermore, his statement that a 
high percentage of tliese patients subsequently develop hypertension is important. 
If confirmed, it gives us another test, in addition to the cold pressor test, to detect 
those patients who may develop toxemia. 

DE. HOWARD C. TAYLOE, JR., Nkw York:, N, Y. — Dr. Bartliolomew presented 
a list of the criteria which he believes help to separate the chronic vascular diseases 
from true toxemia. I want to report to 3’ou one additional criterion, based on a 
group of kidney function tests that we have been applying to the toxemia problem 
at New York University. These are renal clearance tests but made with special 
substances, one of wdiich, inulin, measures glomerular filtration, while the other, 
diodrast, is a measure of renal blood flow. Tests of kidney function with these 
substances indicate striking differences in the patients with true toxemia and those 
with essential hj’pertension. 

Nonpregnant patients with essential hjqiertension subjected to these renal 
clearance tests show signs of having a diminished renal blood flow and probablj’ a 
constriction of the efferent arteriole to the glomerulus. A study of the patients with 
pre-existing hypertension in pregnancy indicates that in general these patients follow 
the pattern that is found in nonpregnant patients. On the other hand, those tliat 
develop symptoms onlj^ in the last trimester of pregnancy, i.e., patients with 
specific toxemia or pre-eclampsia, give no evidence of diminished blood flow, but 
perhaps some diminution in the rate of glomerular filtration. Later, after delivery, 
if these toxemic patients develop a persistent hypertension, then the kidney function 
tests are identical with those of essential hj'pertension in nonpregnant women or 
in men. 

Dr. Beckham opened an interesting question when he said that, in regard to 
ultimate prognosis, the duration of time during which the patient suffered from 
toxemia was more important than the period of pregnancy at which these symptoms 
appeared. Now there are two concepts of the relationship of toxemia of pregnancy 
to hypertension. According to one view the |:o.xemia is a special response of an 
already predisposed patient to the usual strains of pregnancy ; according to the other 
there is a true toxemic process developing only during pregnancy and producing the 
damage to kidney and blood vessels that results in permanent hypertension. It seems 
to me that if specific toxemia were simply the development of symptoms on the 
basis of a pre-existing disposition to vascular disease, then the person with tie 
greatest predisposition would exhibit this symptom earliest in pregnancy, so t la 
the time of onset would be of most importance in ultimate prognosis. On the ot ler 
hand, if the subsequent hypertension were due to damage resulting from an acu e 
toxic process, then the duration of time during which the patient’s organs were su 
ject to these toxic effects would be most important in determining the probabili ye 
later chronic hypertension. Dr. Beckham’s results seem to me to support the la er 
concept, and I am anxious to hear whether he believes this also. 

DR. BECKHAM (closing) .—I am still completely at a loss as to whether^ chronic 
vascular damage develops in patients previously susceptible to this condition or 
whether the process results from the toxemia itself. Many people have me ® 
vigorous attempts to prove that in those individuals later showing chronic vase a 
damage a subliminal condition was previously present but had not been diagnose . 
However, so far as the studies which I have observed are concerned, it has seeme 
to me that in most instances, excepting those patients with obvious vascular 
antedating pregnancy, an arteriolar spasm develops and if that spasm is . 

over a certain period of time actual sclerosis results due to interference wi 
vascular supply of the vessels themselves. In other words, I am inclined o 
that chronic damage is the result of so-called pregnancy toxemia rather than a p 
existing disease. 
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previous toxemia, stillbirth, or repeated abortions. In a large number of the 
cases, the fatal outcome followed too long an attempt to carry the fetus to a viable 
period. 

Prom his conclusions, a toxemic, pregnancy should not bo permitted to continue 
longer than four weeks if we are to avoid subsequent vascular damage. In many 
instances a choice will have to be made by the familj- between a possible live baby 
and a subsequently damaged woman with a necessarily shorter expectancy of life. 
From his findings the point may be raised as to whether the majority of toxemic 
women should be sterilized at or subsequent to the time of delivery. 

With premarital phj'sical examinations and evidence of negative syphilis an 
essential for marriage in many States, it seems to me that we have an excellent op- 
portunity to determine the fitness of many women for reproduction. With pre-con- 
ceptional examinations including eye grounds, we maj' be able to determine and 
warn patients rvho are poor risks against the dangerous strain of a pregnancy. 

DR. ROBERT D. MUSSEY, RociiESTEn, Minn, (by invitation). — The incidence 
of recognized toxemia of pregnancy among the obstetric patients at the Mayo Clinic 
has been about 5 per cent. Fifty-seven per cent of those patients, who had one or 
more subsequent pregnancies, had recurrence of the toxemia. It is evident that in 
many of these cases there were unrecognized vascular changes. 

The hypertension of the toxemias of pregnancy is on the basis of vascular spasm 
in the presence of a toxic factor in the circulating blood. There seems to be direct 
ratio between the degree of hyperten.sion, wliicli indicates the severity of toxemia, 
the length of time tliis toxemia is imposed on the vessels, and the extent of de- 
generative vascular injury and of ensuing chronic cardiovascular-renal disease. 
High blood pressure is not, however, necessarily followed by vascular injury, since 
hypertension from hyperthyroidism, for example, is not commonly followed by 
vascular damage. 

In cases of acute toxemia, spastic and other changes in the retinal arterioles 
furnish a valuable index of the degree of injury to the general vascular system. 
Repeated examinations reveal the rate at which this injury progresses. The presence 
and extent of changes in the retinal vessels may thus be helpful in determining 
if and when to terminate pregnancy. 

When tlie patient is seen for the first time in the latter part of pregnancy, and 
has a mild elevation of blood pressure, it is sometimes difficult to determine whether 
the slight narrowing of the vessels, referred to by the authors, indicates previous 
vascular disease or a manifestation of the vasospasm accompanying early toxemia. 
Routine examination of the retinal vessels in the early months of pregnancy would 
undoubtedly establisli a better basis on which to judge changes which may occur 
when the patient is examined later or when hypertension is present. 

dr. J. HOPBAUEE, Cincinnati, Ohio (by invitation). — The recorded experi- 
mental and biochemical data warrant the conclusion that the various manifestations 
of pre-eclampsia bear a close resemblance to the morbid state produced by vaso- 
pressin (Byrom, Knepper, Gollwitz). The natural secretion of vasopressin may 
loach toxic levels if inadequately opposed by a pitressin-inhibitoiy substance. The 
existence of an inhibitor was surmised by Byrom, Teel, and Page. 

I believe that acetylcliolino, lyhich is found in a considerable quantity in the 
normal human placenta (Dale, Gaddum, Hauptstein, Loeschke) and which acts 
as a powerful vasodilator, is a balancing force, designed to restrain forces favoring 
'ascular hj-pertonia. Hyperfunction of the endocrine glands (thyroid, adrenal 
coite.x, anterior pituitary), abundance of sex hormones in the blood, and the im- 
pairment of the excretory function of the liver represent the factors augmenting 
vascular tone. & c. 

Our findings of low levels of acetylcholine and increased levels of acetylcholine 
es erase in placentas of patients with severe toxemia and notably low choline values 
n le ilood of pre-eclamptic and eclamptic patients point to a derangement of 
P aeon al function. 'Plus placental deficiency is probably related to placental 
acute infarction and autolysis. 

J- DIECKMANN, Chicago, III. — Dr. Peckham states that if 
oxeima lasts for four weeks or longer the patient is, in the vast majority of 



ENDOCRINE FACTORS IN SECONDARY AMENORRHEA^ 

C. F. Fluhman’Ist^ M.D., and Katpileen M. Murphy, M.D. 

San Francisco, Calif. 

(From the Department of Ohstetrics and Gynecology, Stanford University 

School of Medicine) 

T he numerous factors responsilile for the occurrence of secondary 
amenoiThea have made it very difficult to develop practical clin- 
ical classifications and to determine correct therapeutic indications. It 
is desirable, therefore, to accumulate as many data as possible from 
these patients in the hope that the.y may eventually yield the necessary 
information. For this purpose our report is based on a statistical 
analysis of certain observations made on 73 selected clinic patients in 
whom no clear-cut cause for the disturbance could he found. The 
features studied consisted of (1) age, (2) duration of amen^rliea, 
(3) past history, (4) menareheal age, (5) previous menstrual history, 
(6) fertility, (7) body weight, (S) ba.sal metabolic rate, (9) assays 
of estrogenic and gonadotropic hormones in tlie blood, and (10) prog- 
nosis in an untreated group. 

Many of the causes of secondary amenorrhea are found in definite 
organic lesions, such as tumors of the anterior hypophysis, adrenal 
cortex, or ovaries, or are associated with clinical entities, for example, 
tuberculosis, diabetes mellitus, severe malnutrition, psychic disorders. 
In most of the other cases it has been said that a diffei'entiation usually 
may be made according to the endocrine gland chiefly involved and 
they are grouped under such diagnoses as primary or secondary anterior 
hypophyseal, adrenal, or ovarian failure. This method of approach 
is laudable and is practicable Avhen the findings leave no doubt, but in 
most patients seen by the gjuiecologist the evidences of the endocrine 
disorder are variable and uncertain and demand both imagination and 
a rare diagnostic acumen for an unquestionable verdict. 

The 73 patients of our series represent a selected group in whom 
the exact etiologic factor could not be determined in spite of careful 
clinical and laboratory investigation, and for that reason we believe that 
they are sufficiently homogeneous to allow a general comparison of the 
various points we have studied. This report is considered as a pre- 
liminary review of the series as a Avhole, and it is hoped in the future 
to correlate more closely the findings in the different groups. 

*Read at the .Sixty-Sixth Annual Meeting of tlie American Gynecological Society. 
Colorado Springs, Colo., May 26 to 28, 1941. 

tSupported in part by tlie Rockefeller Fluid Research Fund of Stanford Univeisitj 
School of Medicine. 

Our thanks are due to Dr. Horace Gray for his assistance with some of the 
mathematical analyses used in this study. 

656 



BARTHOLOMEW AND COLVIN: BLOOD PRESSURE DURING PREGNANCY 655 

DE. BAETHOLOMEW (closing). — ^In studying these cases of mild vascular 
disease developing hypertension late in pregnancy, we wondered whether they fell 
into the class that Dr. Standee called low reserve kidney. They do conform to 
that class as far as mildness of the symptoms is concerned. He found, however, 
that cases classed as low reserve kidney did not tend to recur, whereas many cases 
in our series did manifest the same behavior in subsequent pregnancies. 

Whether one regards the placental infarcts as the cause or the effect, they are 
nevertheless very consistently associated with toxemia of pregnancy. "When one 
finds the acute or subacute tjq)es of placental infarcts, the case must be regarded 
as one of true toxemia. If vascular disease is also present, toxemia is superimposed, 
and is an independent condition. 



658 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


THE MENARCHE 

The statement frequently has been made that a delayed onset of the 
menses is often found in women with oligomenorrhea and secondary 
amenorrhea. In order to determine this point the age at the menarche 
of the patients of this series has been compared with those of a group 
of normal Californian women. This control series is composed of 154 
obstetric patients observed in our clinic in 1931 (Hotelling^). The 
actual figures are given in Table I. 


Table I. Frequency Distribution op the I^Ienarcheal Age of 73 Patients With 
Secondary Amenorrhea and a Control Group op 154 Normal Women 


AGE 

(central) 

1 CONTROLS 

1 AMENORRHEA 

NUMBER 

PER CENT 

NUMBER 

PER CENT 

9.5 

0 

0 

1 

1 

10.5 

3 

2 

1 

1 

11.5 

12 

8 

10 

14 

12.5 

15 

10 

8 

11 

13.5 

59 

38 

17 

24 

14.5 

27 

17 

21 

29 

15.5 

19 

! 12 

3 

4 

16.5 

13 

! 8 

10 

14 

17.5 

3 

i 2 

1 

1 

18.5 

3 

2 

1 

1 

Total 

154 

100 

73 

100 


The information used in studjdng both groups was obtained from the 
patients’ statements and consequently is open to error, but nevertheless 
they are considered comparable. Since women generally give the “age 
at last birthday” when asked for their “age at the first menses” the 
half-year mark was used arbitrarily as the true point in computing the 
figures. When the different classes of the controls were plotted, the 
curve showed a normal Gaussian distribution, with the mean at 14.039 
years, the standard deviation 1.593, and the standard error of the mean 
0.128. The mean of the amenorrhea group was 13.925 years, slightly 
earlier than the controls, but the difference 0.115 years or 32 days is not 
considered as significant. 

It may be stated, therefore, that in our series of patients ivith sec- 
ondary amenorrhea no evidence was found to support the contention 
that such patients as compared to a normal group are more likely to give 
a history of a delayed appearance of the menarche. 


PREVIOUS MENSTRUAL HISTORY 


In contrast to the normal range of the menarcheal age found in this 
series is the large percentage of the subjects who complained of various 
menstrual disorders preceding the onset of the present ilhiess (Table II). 
Since the records are necessarily based on the patients’ recollections and 
not on carefully kept menstrual calendars, the actual figures are open to 
many errors." Nevertheless, the trend is clearly discernible, since a 


•■When figures are obtained from case histories, as in this study, they cannot be 
compared with careful calendar records made by school girls, college students, or 
nurses such as have been published in recent years. Instead, they must be applied lo 
data obtained in the same manner by interrogation of patients. For example, J 7 , or 
18 per cent, of 154 obstetric patients on the Stanford service stated 
"irregular menses" (HotellingU, but a careful analysis of calendar records kept by a 
group of 76 nurses in the same institution showed an incidence of ‘irregular menses 
of 63 per cent (Pluhmann®). 
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AGE 

The patients selected were less than 35 years of age at the time their 
menses ceased, and in every instance at least one year had elapsed fol- 
loiving the menarche. It was hoped in this way to avoid the inclusion 
of problems peculiar to early menstrual life and the premature appear- 
ance of the menopause. The range was from fifteen to thirty-eight 
years when estimated according to the age at the time of the first 
visit to the clinic, and from fifteen to thirty-five years when con- 
sidered from the age of onset of the amenorrhea. The distribution was 
as follows ; 


AGE 

FIRST VISIT 

1 ONSET AMENORRHEA 

15 to 19 

12 cases 

15 cases 

20 to 24 

18 cases 

20 cases 

25 to 29 

25 cases 

22 cases 

30 to 35 

15 cases 

16 cases 

35 to 38 

3 cases 1 



DURATION OF AMENORRHEA 

The duration of the amenorrhea varied from six weeks to ten years, 
this information being obtained from the patients’ statements at their 
first visit. Since most of them were subsequently observed for periods 
of a few weelis to several months without menstruating, the actual dura- 
tion was considerably longer in most instances. Some of the cases also 
should be considered as representing “oligomenorrhea” or “recurring 
periods of amenorrhea,” and they have been included in order to give 
the correct perspective to our analysis of the preceding menstrual his- 
tory. For the sake of convenience they may be subdivided into 5 
categories, according to the length of the amenorrheie period: 


6 weeks to 10 weeks 13 cases 
11 weeks to IS weeks 19 cases 
19 weeks to 30 weeks 17 cases 
7A months to 18 months 13 cases 
lA years to 10 years 11 cases 


PAST HISTORY 

In selecting the patients for this series, a number were excluded be- 
cause of acute or chronic illnesses which often are associated directly 
or indirectly with the occurrence of amenorrhea. We eliminated in- 
stanees of pulmonary tuberculosis, diabetes mellitus, pituitary adenoma, 
cUqrosis, tuberculosis of the spine, cephalothoracic lipodystropliy, 
rigid diet for reducing, amenorrhea subsequent to mumps, and ovarian 
arrhenoblastoma. Among those included, however, were 2 patients in 
whom the period of amenorrhea had its onset folloiving abortion and in 
of long duration it followed a full-term pregnancy. In 
addition, it is of interest that 11, or 15 per cent, of the group gave a 
history of a previous pelvic operation, although the relationship of this 
tact to the incidence of secondary amenorrhea is not clear. In 4 cases 
the operation consisted of a unilateral salpingo-oophorectomy, and there 
were one instance each of appendectomy and unilateral salpingectomy, 
tubal sterilization, appendectomy and suspension of the uterus, bilateral 
salpingectomy, cesarean section, cesarean section and tubal sterilization, 
and one of an imlmown nature but which was not a bilateral oophorec- 
tomy or hysterectomy. 
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lliese had had no pregnancies, 27 Jiad Iiad one or more full-term preg- 
nancies, and 4 had had one or two spontaneous abortions. Of the 19 
with no pregnancies, it is known that 16 were married for from eleven 
months to fifteen years, used no contraecptivas, and the majority men- 
tioned sterility as a complaint when they came under our care. If this 
figure is taken as a minimum, it may be said that sterility occurred in 
32 per cent or more of the whole group. Since the incidence of in- 
fertile marriages in the population at large is estimated at about 15 
or 16 per cent, a low fertility was present in this series twice as often 
as in normal individuals. This finding is in keeping with Rubin’s 
reported observations of women mth oligomenorrhea and hypomenor- 
rhea.^ 


BODY WEIGHT 

It long has been recognized that extremes of body weight are impor- 
tant clinical accompaniments of secondary amenorrhea. In this series, 
the height and weight of 66 patients are kno-\vn, and they have been com- 
pared with normal standard estimates obtained from the kledieo- 
Actuarial Insurance Table.'* For further study and comparison we 
selected a control group consisting of 100 women in the same age 
categories, with no gross pelvic disease and complaining of menor- 
rhagia, metrorrhagia, polymenorrliea, dysmenorrhea, sterility, or ha- 
bitual abortion (Table IV). 

Table IV. Frequency Distribution of Index of Body Weight op a Series of 
66 Patients With Secondary- Amenorrhea and a Group of 100 Controls 


index 

weight observed 

CONTROL 

series 

AMENORRHEA 

— X 100 

weight predicted 

NUMBER 

PER CENT 

200-204 


1 

1.5 

195-199 

190-194 


2 

3.0 

185-189 


1 

1.5 

180-184 

175-179 


2 

3.0 

170-174 

165-169 

160-164 


1 

1.5 

155-159 

150-154 

145-149 

1 

1 

1.5 

140-144 


1 

1.5 

135-139 

2 

3 

5.0 

130-134 

2 

4 

6.0 

125-129 

1 

3 

5.0 

120-124 

1 

2 

3.0 

115-119 

5 

5 

7.0 

110-114 

9 

4 

6.0 

105-109 

8 

4 

6.0 

100-104 

7 

4 

6.0 

95- 99 

9 

3 

5.0 

90- 94 

18 

8 

12.0 

85- 89 

7 

i 7 

10.0 

80- 84 

17 

3 

5.0 

75- 79 

10 

4 

6.0 

70- 74 

2 

2 

3.0 

65- 69 

1 

1 

1.5 

- , Total 

100 

66 
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Table II. Previous Menstrual History op 73 Patients With Secondary 

Amenorrhea 


I. Normal menses prior to amenorrhea 19 

Except one previous period of amenorrhea (6 months or more) 4 

Total 23 

n. Menstrual disorder present since menarehe 29 

Oligomenorrhea 15 

Oligomenorrhea and hypomenorrhea 4 

Oligomenorrhea and h 3 ’permenorrhea 6 

Polj’menorrhea 1 

Irregular menses, then lij^omenorrhea 1 

Oligomenorrhea and hypomenorrhea, and at least 

one previous long period of amenorrhea 2 

III. Menstrual disorder for varjdng periods before onset of present amenorrhea 21 
Oligomenorrhea 6 

Oligomenorrhea and hjT>omenorrhea 9 

Oligomenorrhea and hj-permenorrhea 1 

Hj’permenorrhea 1 

Hypomenorrhea 2 

Oligo- or hj’pomenorrhea and one previous long period of 

amenorrhea 2 


history of “normal, regular menses” was obtained in only 23 of the 
73 subjects (32 per cent), and in 4 there had been at least one previous 
period of amenorrhea. In 50 (68 per cent) instances there was a history 
of some previous menstrual disorder, usually irregular delayed menses 
with or without hypomenorrhea or hypermenorrhea. In 29 subjects 
(39 per cent) the disturbance had been present since the menarehe, 
while in 21 (29 per cent) it appeared for periods varying from a few 
months to several years before the onset of amenorrhea. 

FERTILITY 

It is obviously beyond the scope of this report to study in detail the 
obstetric history of the patients and its relation to the occurrence of 
amenorrhea, but Table III shows that, as a whole, they represent a 
“low fertility” group. Fifty of the 73 women were married, and 19 of 

Table III. Previous Obstetric History of 73 Women With Secondary 

Amenorrhea 


Not married* 23 

Married 50 

No pregnancies 19 

Married 11 months to 15 j'ears 16 

Length of marriage not hnown 2 

Contraceptives 1 

Pull-term pregnancies t 27 

Gravida i, Para i 9 

Gravida ii, Para i 5 

Gravida ii, Para ii 4 

Grardda iii, Para ii 2 

Gravida ii to vi, Para i to iv 5 

Gravida i, Para i, sterilized 1 

Gravida ii, Para ii, sterilized 1 

Incomplete pregnancies 4 

Gravida i, Para 0 3 

Gravida ii, Para 0 1 


*One patient had a previous induced abortion. 

patient, a nulligravida at the time of observation, rvho later had 

inree pregnancies. 
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Although it is not possible in this report to deal in detail with the 
treatment of patients with secondary amenorrhea, the results obtained 
in a group^ receiving solely thyroid extract by mouth is worthy of men- 
tion since it is strikingly in accord Avith the experiences of the authors 
mentioned in the preceding paragraph. Of 21 patients in this categorj-, 
all of whom had low basal metabolic rates, 14 responded Avith regular 
cyclic bleeding, 1 became pregnant, 1 had a single period of bleeding 
Avhile under observation, 4 remained amenorrheic, ivhile 1 ivas not fol- 
loAved. It may be stated, tlierefore, that a so-called “cure” occurred 
in 15, or 71 per cent, of these patients, a result unequalled in other 
groups by anji- other means of tlierapy we have employed. 

ESTROGENIC HORSIONES IN THE BLOOD 

The emplojmient of tests for estrogenic liormones in the blood and 
urine of Avomen Avith various disturbances of the menstrual cycle once 
gave hope that they might offer much assistance from the standpoint 
of diagnosis as Avell as therapy. Several extensive studies have been 
published, notablj^ Prank and liis associates," Siebke,® Mazer and 
Goldstein,® Pluhmann,^® and Albrieux.*^ In each ease the authors AATre 
able to classify amenorrheic patients according to the estrogen con- 
tent of blood or urine, but these results have not received any interpre- 
tation that lends itself to practical application. They do not differ- 
entiate any definite endocrine entities and do not point to effective 
methods of treatment Avith aAmilable hormonal substances. 

The estrogenic hormone content of tJie blood of 52 patients of our 
series aa'Us determined b.y the Fluhmann mucifieation test.^®’ The 
blood Avas examined Aveekly for from three to six successive Aveelcs, and, 
as reported prcAdously before this Society (Pluhmann^®), the patients 
could be dmded, according to results, into 3 categories. First AAms 
the so-called “cyclic" group in AAdiom the level of estrogenic hormones 
reached a high or comparatiAmly high concentration at intervals of 
tAvo Aveeks or more. Second, repeated examinations of the blood shoAved 
a constant appreciable amount of the hormones from Aveek to aatcIi. 
Third, estrogens Avere not demonstralile in tlie blood during the total 
period of investigation. 

A periodic increase of the blood hormone AAms obserA'^ed in 46 of the 
52 patients studied, AAdiile repeated positive tests Avere noted m 4 in- 
stances and consistent negative results in only tAvo. An analysis of the 
tAvo smaller groups did not point to any specific individual charac- 
teristic or endocrine type associated AAuth the endocrine behavior. This 
fact and the realization that cyclic estrogen curA'-es also have been dem- 
onstrated by our procedure in castrate and postmenopausal Avomen make 
us feel that this method of investigation does not offer any assistance 
in the care of Avomen Avith secondaiy amenorrhea. 

ANTERIOR LOBE GONADOTROPIN IN THE BLOOD 

The demonstration of an excessive amount of anterior hypop^seal 
gonadotropic hormone in the blood long has been recognized as evidence 
of a total loss of ovarian function (Fluhmann^®), and it is surprising 
that positive tests Avere obtained in only 7, or 20 per cent, of 34 patients 
of this series. This figure is in marked contrast to the occurrence^ o± 
positive tests in from 65 to 80 per cent of AVomen folloAving castration 
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The weights in eacli series were computed for the Index = 

Weight obsen e d ^ According to this calculation, a normal person 
Weight predicted 

should have an index of 100 and any number above this is an indica- 
tion of overweight. A mathematical analysis of the figures shows that 
they are statistically significant and that there is a definite tendency 
toward obesity in amenorrheic women. The average for the control 
group was 96 and for the amenorrheic women 112. The index for 38, 
or 58 per cent, of the total number of women ivith amenorrhea ivas over 
100 and a further glance at the table shows that 10 per cent of them 
were heavier than the heaviest of the controls with other menstrual 
disorders or sterility.^" 

BASAL jUETABOLIC RATE 


One or more records of the basal metabolic rate in 66 of the 73 pa- 
tients are available, and they support the contention of Haines and 
Mussey,® Litzenberg and Carey,® Frank and others,^ that a lowered 
thyroid activity is often associated with diminished ovarian function. 
The range was between minus 27 and plus 21 per cent, so that no great 
extremes were observed, and there -were no definite clinical instances 
of myxedema or hyperthyroidism. The rate varied within the normal 
range of plus 10 and minus 10 in 33, or 50 per cent, of the cases, while 
only 4, or 6 per cent, were more than plus 10, and 29, or 44 per cent, 
were below minus 10. These figures may be compared ■with those of 100 
women in the same age categories, wdth no gross peMc lesions and com- 
plaining of sterility, polymenorrhea, menorrhagia, metrorrhagia, or 
dysmenorrhea. In 58 (58 per cent) of this group the basal metabolic 
rate was betw^een plus 10 and minus 10 ; in 12 (12 per cent) it wms above 
plus 10; and it was between minus 10 and minus 24 in only 30 in- 
stances (30 per cent) (Table V). 

Table "V. Prequengv Distribution op the Basal Metabolic Bate op 66 Patients 
With Secondary Amenorrhea and a Group op 100 Controls 


BASAL JIETABOLIG 
RATE 

CONTROL 

series 

AMENO 

NUMBER 

RKHEA 

PER CENT 

-i-21 to +19 

0 

1 1 

1.5 

+18 to +16 

4 

1 

1.0 

+15 to +13 

1 

1 0 

0.0 

+12 to +10 

7 

2 

i 3.0 

+ 9 to + 7 

6 

3 

4.5 

+ 6 to + 4 

9 

7 

10.5 

+ 3 to + 1 


2 

3.0 

0 

1 

2 

3.0 

- 1 to - 3 

12 

7 

10.5 

- 4 to - 6 

10 

7 

10.5 

- 7 to - 9 

13 

5 

8.0 

-10 to -12 ’ 

12 

10 

15.0 

-13 to -15 

10 

7 

11.0 

-16 to -18 

6 

6 

9.0 

-19 to -21 

1 ; 

2 

3.0 

-22 to -24 

1 

1 

1.5 

-25 to -27 

0 

3 

4.5 

Total 

100 

66 

100 


analv'iU nl allowance was made for hereditary inOuence. A more detailed 

of rarini '"•eight m a group of this type would necessitate serious consideration 

trace A” appreciable proportion of the patients from the Stanford Clinic 

that their peoples bordering on tlie Mediterranean, and it is well recognized 

orders "onien comparatively early gain weight, with or without menstrual dis- 
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A definite tendency to obesity was observed, since 38, or 58 per cent 
of 66 patients were above the normal standard estimates of the Medieo’- 
Aetnarial Insurance Table. 

No clear-cut instances of marked hypo- or hyperthyroidism were in- 
cluded, but a basal metabolic rate of between minus 10 and minus 27 
per cent was found in 29, or 44 per cent, of 66 eases. 

The estrogenic hormone content of the blood was determined at weeldj^ 
intervals in 52 patients. A cyclic increase in the hormone concentration 
M^as observed in 46 cases, while repeated positive tests were noted in 4 
instances and consistent negative results in only two. 

An excessive amount of anterior pituitary gonadotropin was present 
in the blood of 7, or 20 per cent, of 34 women. It is felt that this ob- 
servation is evidence of a serious or prolonged ovarian disturbance. 

A period of uterine bleeding appeared before any treatment had been 
instituted in 7, or 33 per cent, of a group of 22 patients. 
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DISCUSSION 

DE. HAEOLD O. JONES, Chicago, III. — In interpreting his own work Dr. 
Fluhmann has made several pertinent, straightforward statements which should 
command the attention of all clinicians. He states: 

1. That the estrogen content of the blood or urine does not differentiate any 
definite entities. 

2. That quantitative determinations of the estrogen content in the blood or 
urine do not offer any assistance in the care of women with secondary amenorrhea. 
(These two statements, based on the work of several j'ears, immediately gain favor, 
since it is obvious that the authors would be most desirous of attaching clinical 
significance to their experimental findings.) 

3. That spontaneous cures in patients with secondary amenorrhea are frequent. 

4. That thyroid therapy has been more beneficial than any of the other hormonal 
substances. 

The quantity of anterior lobe gonadotropins in the blood seems to be significant in 
the differentiation between partial and more complete cessation of ovarian function. 
This, if borne out by histologic study of human ovaries, offers a test of clinical value. 

My own observations of patients with secondary amenorrliea are in accord with tlie 
statement that the cycles in these patients prior to the onset of amenorrhea lyere 
not normal in the majority of instances. The balance between functional bleeding, 
irregular cycles, and amenorrhea is indeed a very delicate one. 

There are several known facts that cause blood and urine assays to be of doubt- 
ful significance.’ The amount of sex hormones in the circulating blood is low. This 
is due to the fact that the liver has a tremendous ability to remove the hormones 
and change them to substances of very loiv or no potency. The methods of extract- 
ing these hormones from the blood have been very inefficient in the past. The bloo 
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or the menopause. We also have noted the presence of unduly great 
amounts of this hormone in the blood of 5 out of 6 patients with pri- 
mary amenorrhea. 

Although it is not possible to draw conclusions from so few cases, an 
analysis of the 7 patients with positive tests indicates that the demonstra- 
tion' of an unduly large amount of anterior lobe gonadotropin in the 
blood should be considered as evidence of a serious or prolonged ovarian 
disturbance. As compared to the whole series they represent an older 
group, the youngest being 25 year's of age. The period of amenorrhea 
was longer than seven and one-half months in all eases, and in 3 in- 
stances it wms of three, four, and nine years, respectively. Five of the 
7 patients had a lowered basal metabolic rate, two a delayed menarche 
(sixteen and seventeen years, respeetivety), and 3 were obese. Six 
of the 7 received treatment, but only 2 responded with cjmlic uterine 
bleeding. 

PROGNOSIS IN UNTREATED CASES 

It is not the purpose of this report to discuss the therapy of sec- 
ondary amenorrhea, but it is of interest to note the experience of 22 
patients in this series who were under observation for some weeks or 
montlis and yet received no treatment. In 15 instances there was no 
change in the amenorrheic condition, but in 4 eases there occurred a 
single period of bleeding following wdiieh the patients failed to report, 
and 3 women experienced a return of cyclic uterine bleeding. Of these 
7, only 2 had periods of amenorrhea of less than three months’ duration 
and could be considered as merely examples of oligomenorrhea in whom 
an early reappearance of the menses could be expected, ivhile in tivo 
the condition had been present for four and five years, respectively. 

Any estimation of therapeutic measures employed in secondary 
amenorrhea must take into consideration that there is a certain in- 
cidence of spontaneous “cures.” In this series 7, or 35 per cent, of a 
group of 22 patients had a period of uterine bleeding -while they were 
under observation and liefore any treatment had been instituted. 


SUMjMARY 


This report is based on 73 clinic patients with a secondary amenor- 
rliea for which no definite cause could be ascertained. 

The age of the patients varied from fifteen to thirty-eight years at 
the time of observation, and the duration of the amenorrhea from six 
weeks to ten vears. 


Amenorrhea set in after an abortion in 2 instances and after a full- 
term^ pregnanc.y in 5 cases. Eleven, or 15 per cent, gave a history of a 
previous pelvic operation. 

The range and the mean of the menarcheal age showed no significant 
difference from a control group of normal -women. 

A preceding menstrual disorder, most often oligomenorrhea or 
hjpomenorrhea, was noted in 50, or 68 per cent, of the whole group. In 
-J, or 39 per cent, the disturbance had been present since the menarche 
and m 21, or 29 per cent, it appeared for varving periods immediately 
preceding the amenorrhea. 

Infertile marriages were present in over 30 per cent of the married 
women in the group. 
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balance. In a number of instances, with or without treatment, I have observed a 
cyclic tendency, characterized by alternating phases of functional bleeding and 
amenorrhea, over a term of years. 

The real indication for treatment in a large proportion of cases is an associated 
sterility, especially as the amenorrhea in itself is harmless to the patient. On the 
other hand, we encounter an interesting group in which pregnancy occurs even 
when amenorrhea has been present for Jong periods of time, even a good many 
years. In such cases a typical endometrial cycle occurs, except for the bleeding 
phase. There is a curious lack of knowledge as to the liistology of the endometrium 
in such cases, although it seems likely that tlie transition between the progestational 
and the postmenstrual stages is brought about bj' a simple involutional change, and 
is not associated with desquamation or bleeding. 

DB. SAMUEL H. GEIST, New York, N. Y.— I would like to ask Dr. Fluhmann 
whether there was any correlation between the gonadotropic hormone findings and 
the estrogen findings? 

DE. JENNINGS C. LITZENBEBG, Minneapolis, Minn. — It is nineteen years 
since I promulgated the idea that basal metabolism was an important factor in all 
complications of menstruation. My first report in 1926 was only preliminary, but 
it is with considerable satisfaction that I note in Dr. Fluhmann 's group reported 
today that the low basal metabolism figures agreed with mine almost exactly. 

DE. FLUHMANN (closing). — I should have made it clear that this report is 
merely a preliminar}’ stud}'. When we started this work, it was our hope that the 
findings in the different groups could be correlated and possibly give us a clue to some 
sort of classification. However, the problem became far too complicated, and we 
offer these statistics now merely as observed facts. 

Dr. Pratt’s question with regard to hypothyroidism is a very embarrassing one, 
and I do not know just wliat to say. Certainly some of the patients were overweight 
and had a low basal metabolic rate. We decided finally to include them, but we 
eliminated individuals who were definitely m}'xedematous. 

The question of diet was carefully considered, and no patient was included in 
whom there was definite evidence of malnutrition. 

Two of the patients with excessive amounts of anterior pituitar}' gonadotropin 
in the blood also presented a cyclic rise in estrogenic substances. 

The injection of estrogenic substances directly into the cervix uteri, which a 
discussant mentioned, is not a new procedure. It must be employed with caution 
and is not devoid of risks. The question came up recently during the course of a 
trial in California, and the doctor concerned was suspected of attempting to produce 
an abortion by means of such injections. 
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lias not been lij-clrolyzed, and tlms 30 per cent, or less, of tlie hormone has been 
recovered for assay. Due to the small number of animals used in the assaj's of 
such material, the percentage of error ranges from 100 to 10,000. 


DE. JEAN PAUL PEATT, Detroit, Mich. — In selecting clinical patients in 
whom no clear-cut cause for the disturbance could be found, one may question 
whether hj-pothyroidism has been excluded bj' the authors. In Table V, 73 per cent 
of the patients had a minus basal metabolic rate. In Table lA^, 57.5 per cent of the 
patients were overweight. To what extent do these variations in the basal metabolic 
rate and weight coincide? Eurtliermore, 71 per cent of the patients with low basal 
metabolic rate were relieved of amenorrhea by the administration of thyroid. Other 
reports are cited showing that a lowered thyroid activity is often associated with 
diminished ovarian function. To eliminate known causes of amenorrhea, would it 
have been desirable to test the response to th3'roid therapv" in all the patients in this 
group? What symptoms are necessary to establish a diagnosis of mild hypo- 
thyroidism? 

Would it be desirable to include diet in the investigation of the causes of secondary 
amenorrhea? Extreme malnutrition was assumed as an obvious cause of amenorrhea. 
Is it possible that lack of balance of proteins, carbohydrates, and fats, as well as a 
deficiency in vitamins, might be important factors though extreme variations in the 
apparent state of nutrition were not conspicuous? 

It has been my practice for several j’ears, when investigating menstrual disorders, 
to obtain from the patients an accurate record of the food ingested. These data are 
collected by giving each patient a form to complete. This form includes one column 
for the kind of food eaten and another for the amount. The patient is requested to 
continue her customary habits of eating and to complete a form each day for one 
week. From this information a dietitian computes the number of calories of fats, 
carbohydrates, and proteins, and estimates the vitamins. Conforming to the in- 
dividual's taste, a few changes are suggested to restore a normal balance. By this 
means alone many menstrual disorders maj' be corrected. 

The finding of so many (68 per cent) who complained of various menstrual dis- 
orders preceding the onset of the present illness, opens an important though difficult 
subject for further study. The stoiy of progress in combatting disease usuallj’’ 
follows a definite pattern; recognition of the conspicuous manifestations; observa- 
tion of the less conspicuous symptoms; search for the cause of earlj' sj'mptoms; 
education of the profession; education of the laitj’ to seek advice for the early 
sj-mptoms and prevention. Increasing evidence tends to relate secondary amenorrhea 
to causes operating earlier and manifesting themselves by various menstrual dis- 
orders. One may even go further and suggest the relation of menstrual disorders 
to conditions existing before the menarche. Prevention may belong in the realm 
of the pediatrician. Gjmecologists still have the problem of clarifying the causes 
of minor menstrual disorders and preventing them. 


DE. EMIL NOVAK, Baltimore, Md. — I t is refreshing to hear a man of Dr. 
Flulimann's experience in this field present a paper stressing the limitations rather 
than the accomplishments in the management of amenorrhea. 

As regards the amenorrhea due to defective nutrition, it has alwaj^s seemed 
to me that these cases are in the final analj-sis due to ovarian hj’pofunction, for the 
ovaries are singularly sensitive to nutritional deficiencies. The mere wdthdrawal 
of ^ certain vitamin principles from the diet of experimental animals, for instance, 
brings about an abolition of the cjmle. 

In the present state of our knowledge, no one can feel satisfied with efforts to 
classify the causes of this disorder. For practical purposes, however, we should trv’ 
to distinguish etiologic groups as best we can, with full appreciation of the fre- 
quently unscientific basis for such division into pituitarj-, ovarian, thj-roid, and 
other groups. 

An interesting varietj- of amenorrhea is that seen at times following full-term 
c ivery or miscarriage. Pregnanej- is one of the critical periods in a woman’s 
cn ocrine career, and it not infrequentlj- involves a re-shuffle of endocrine factors. 

unctional bleeding rather frequentlj- has its inception following pregnancy, while 
m other cases amenorrhea maj' develop. This is the so-called superinvolutional 
amenorrhea of the older gynecologists. Manj- women have an unsteadj- endocrine 
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In the entire series, the diagnosis of syphilis as made from the 
roentgenogram- was confirmed by the finding of the organisms of syphilis 
in 91.5 per cent. There should have been but 1.6 per cent of incorrect 



Fig-. 1 ^Abortion (1,070 Gin.), macerated: W'-as-iermann and Kahn, 4-plus: no 

treatment : diagnosis, doubtful ; organisms found. Probably not safe for average 
doctor to make diagnosis of so early a lesion. 





Fig. 2 . — Abortion (610 Gm.), macerated; -Wassermann and Kahn, 4-plus; 
ment ; diagnosis, syphilis ; organisms found. Probably as early a lesion as saie 
average doctor to make positive diagnosis. 


diagnoses. A review of the 11 films incorrectly diagnosed showed that 9 
did not have the serrations or saw-tooth metaphyses upon which premise 
the study originated (Table I). One erroneous diagnosis was hazardous 



OSTEOCHONDRITIS IN THE STILLBORN^' 

James R. McCord, M.D., Atlamta, Ga. 

(From the Department of Obstetrics and Gynecology, Emory University 

School of Medicine) 

C ERTAIN skeletal changes in the fetus and newborn as seen by the 
roentgenogram are almost pathognomonic of congenital s 5 T)hilis. 
When deviations that are not typical are called sjTphilis, this excellent 
method of diagnosis is discredited. Briefl.y, what are these typical 
changes? McLean, is one of his classical articles, says ; 

"There is a more advanced stage of the previous lesion (rarefaction) in -which 
the roentgenologist can usually make an unequivocal diagnosis of osseous sj'philis in 
the presence of negative serology and a history of a negative physical examination. 
The so-called zigzag or saw-tooth metaphysis type is not uncommon. Saw-tooth 
metaphyses are the first e-vidence of lawlessness of growth so characteristic of 
the active stage of syphilis, concerning which there has been so much controversy.” 
As long as we make the diagnosis of syphilis upon such lesions we are on safe 
ground. To quote McLean again; "One should be warned against accepting the 
presence of one or possibly two minute spurs or buds shown on the metaphyses by 
the x-rays as e-ridence of syphilis, since they also occur in rickets. Tru-e syphilitic 
types show ai definite saiv-iooth edge.” (Italics mine.) Failure to heed the above 
was the cause of most of my failures. Caffej* in a recent article says: 

"In this non-sj-philitic group no cases resembling the following rarer [italics 
mine] tj^jes of sjqjhilitic osteochondritis were found: (1) saw-tooth metaph- 
yses; (2) foci of rarefaction in the angles of the cartilage shaft junctions and 
multiple infarctions through the ends of the shafts.” 

Evans in a recent communication says : "... and there is no doubt that charac- 
teristic osseous lesions are found in a very high percentage of cases of fully 
developed syphilis. The diagnosis in the less obvious cases is more difdcult and both 
positive and negative errors may be made. ’ ’ 

In attempting to prove my point, I desire to present an analysis of 
roentgen ray studies on 129 negro fetuses at all stages of gestation, the 
great majority of them stillborn. The work has been done without an 
experienced and advanced radiologic or histologic background. It is an 
effort to show that the average doctor can confidently make the diag- 
nosis of advanced congenital sj^philis provided he does not split hairs 
in evaluating the lesions observed. The method of study follows : The 
diagnosis was made from the filnr without any Icnowledge of the case. 
If the films showed a positive or doubtful diagnosis, the babies 
vere autopsied. The following tissues were stained lij* the Levaditi 
method: kidney, liver, spleen, lung, heart and thymus. The bone 
lesions were reported as syphilitic only when the organisms of syphilis 
1' ere found in the stained tissues. The original Levaditi stain was used. 
It is essential that the method be meticulously followed. As an example, 
I'e failed to demonstate the organisms when neutral formalin was used 
m the p lace of acid formalin. 

oU*'® Sixty-Sixth Annual Meetinp; of the American Gynecological Society, 
v-uioraao Springs, Colo., May 26 to 28, 1941. 
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Pig'. 5. — Premature (2,120 Gm.), macerated; Wassermann, 4-plus; no treatment; 
diagnosis, sjTihilis, organisms found ; pathognomonic sa'w-tooth serrations, premise 
upon 'which this work was done. 



i 


Fig. 6. — Abortion (400 Gm.) ; Wassermann and Kahn, negative; no treatment; 
diagnosis, developmental ; organisms not found ; minute spurs and buds not a safe 
diagnosis for a fetus of this size. 


Table II. Diagnoses Missed (11) 


Wassermann-Kahn positive 
Wassermann-Kalin negative 

2 

6 

Tests agree 

8 

Wassermann positive 

1 

Kahn negative 

2 

Treated 

2 

Average weight (Gm.) 

816 

Serology positive 

27% 
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(2,S20 Gm.). macerated: Wassermann and Kahn, 4 -plus ; no treat- 
®>'PRiRs, organisms found. Comparatively early lesion, probably un- 
sate diagnosis for average doctor. 


Table I. Review op Missed Diagnoses 


1. No serrations; plainly neg. 

2. No serrations; plainly neg. 

3. No serrations; plainly neg. 

4. No serrations; plainly neg. 

0 . No serrations; plainly neg. 

6. No serrations; plainly neg. 

1. No serrations; plainly neg. 

5. No serrations; plainty neg. 

9. Confusing; again positive 

10. Confusing; not tj-pical serrations 

11. Hazardous diagnosis; small fetus 


380 Gm. 
400 Gm. 
200 Gm. 
1,400 Gm. 
1,800 Gm. 
2,030 Gm. 
1,050 Gm. 
240 Gm. 
600 Gm. 
560 Gm. 
320 Gm. 
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fetal Aveight Avas 1,704 Gm. Only 16 of the AA^omen had received anA" 
treatment during pregnancy and the average number of treatments 
Avas tAAm (Table III). 



Pig'. 9. 


—Abortion (890 Gm.), macerated; Wassermann and Kahn, 4-pIus ; no treat- 
ment ; advanced lesion ; organisms found. 



Pig. in. — Premature (2,290 
4-plus : diagnosis, syphilis ; no 
periosteal elevation. 


Gm.), stillborn, macerated; AVassermann and Kahn, 

treatment ; organism found ; serration, rarefaction. 


To compare the serology percentage, 321 negative films Avere revieAved. 
Maternal serology Avas negative in 80 per cent. Fourteen per cent aatig 
positive and the mothers received treatment during pregnancy. 1 
average number of treatments Avas 8.3. Six per cent Avere positive AVitl 



MC CORD : OSTEOCHONDRITIS IN STILLBORN 


671 


in that the fetus weighed only 320 Gm. In only one was the lesion ap- 
parently typical and the organisms not found. Serology was positive 
in only 27 per cent of the mothers in this group. The average fetal 
weight was 816 Gm. 



Fig. 7. 



Pig. S. 


ment — D>'eniature (1,520 Gm.), not macerated; ICahn, 4-plus; no treat- 

advanced • organisms not found, even though lesions apparently far 


. diagnosis of sj^ihilis was made from SS films and the organisms of 
_ le disease ivere found in the babies. The outstanding fact in this group 
Js nat 91 per cent of the mothers had positive serologjL The average 
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Nine diagnoses were doubtful. The typical serrations were not present. 
In two the organisms of syphilis were found, and the maternal serology 
was positive in 33.3 per cent. Only two mothers received any ante- 
partum treatment. The average fetal weight was 1,754 Gm. 



Pig. 12. — Aged 16, premature (1,500 Gm.), alive; IVassermann and Kahn, 4-plus: 
no treatment ; diagnosis, syphilis ; organisms found. Rather rare lesion probably 
pathognomonic. 



\ 

\' 


Pig. 13. — Other bones of same baby as in Pig. 12. 

CONCLUSIONS 

1. Typical saiv-tooth serrations are pathognomonic of congenital 
syphilis. 

2. Properly done Wassermann and Kahn tests should be positive m 
probably 90 per cent of the mothers of syphilitic babies. 


MC CORD : OSTEOCHONDRITIS IN STILLBORN 


673 


no treatment. It seems justifiable to think that caution should be exer- 
cised in diagnosing congenital sj^philis of the bones when the maternal 
serology is negative. 

The serologic tests used were: a 3 tube Kohner modification udth 
serum dilutions of 0.05 and with icebox fixation and the standard 
Kahn. Both of these tests were done upon 76 mothers. There were 
only 3 discrepancies. It seems probable that this speaks well for the 
reliability of the tests during pregnancy. 



Pig. 11. — Rickets with periosteal elevation. 


Twenty fetuses were so small that a diagnosis was not attempted. 
Their average -weight was 229 Gm. The tissues were stained and the 
organisms of syphilis were not found in any of them. The maternal 
serology in this group was positive in 35 per cent. The average dura- 
tion of pregnancy was approximately eighteen to twenty weeks. It is 
probable that an abortion happened in some of these women before 
intrauterine infection occurred. It is not vase to attempt the diagnosis 
of skeletal sj’philis on fetuses of this size. 


Table III. Organisms Fo-dnd 


Number studied 

SS 

Wassennanu-Kalm positive 

47 

tVassermann-Kahn negative 

3 

Tests disagree 

3 

(tVassermaim neg. — ^Kabn pos.) 
tVassermann positive 

27 

tVassermann negative 

2 

Ivahn positive 

6 

Serology positive (%) 

94 

Treated 

16 

Average number treatments 

2 

Average weight (Gm.) 

1,704 
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opened, we have had exactly two stillbirths due to syphilis. I attribute this to the 
extraordinarily efficient manner in which the local Health Board and the profession 
handle the local venereal problem. 

A great many of our syphilitic women go to term. Many of them give birth 
to living, full-term children and in that type of infant it becomes necessary to use 
every possible means either to establish a diagnosis of syphilis or to exclude it. 
I find the radiographic method very valuable, but I have seen pictures of more 
sj^philitic bones this motning than I have in the last fourteen years. 

Practically always the cord Wassermann corresponds to the maternal Wassermann. 
A 4-plus cord Wassermann will be found in the infant born to the mother who shows 
a 4-plus Wassermann. If the baby does not have syphilis, the positive Wassermann will 
become negative in the course of some weeks, whereas if it is a congenital sjphilitic, 
the' Wassermann will remain positive. 



nMK£:Hjrtvin.yy UIVIoIUIm. 
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3. It can be said, rather arbitrarily, that it is unwise to diagnose con- 
genital syphilis by the roentgen ray in fetuses weighing less than 500 
Gm. 

REFERENCES 

(1) Pendergrass, E. P., and Bromer, E. S.: Am. J. Eoentgenol. 22; 1, 1929. (2) 
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DISCUSSION 

DE. GEANDISOlSr D. EOYSTON, St. Lotus, Mo. — ^It is generally recognized that 
syphilis and nephritis must be excluded or recognized as a cause in every stillbirth. It 
is further recognized that routine serologic tests are indicated as early as possible 
in every pregnant woman, while autopsies on all stillbirths are highly desirable. Yet 
often the autopsy reports of ‘ ' autolysis of tissues, ’ ’ negative serologic reactions, etc., 
are discouraging. Dr. McCord’s report denotes that the roentgenograms are the 
simplest means of diagnosing syphilis as the cause of fetal death. 

Serologic reactions of cord blood are of doubtful value since the latter may 
carry complement fixation antibodies from the mother. These so-called ‘ ‘ reagens ’ ’ 
may disappear in from one to twelve weeks after birth, when the child’s true 
status may be determined. Roberts believes if the infant reaches the age of four 
months without positive blood tests or physical evidence of the disease, it probably is 
not syphilitic. Jeans and Cooke have never found syphilis in an infant with no 
physical evidence of syphilis, whose Wassermann was negative at two months of age. 

The qualitative "Wassermann reaction on cord blood is of only minimal importance, 
but the quantitative determination of titer and comparison with subsequent blood 
tests seems of greater value. Placental study is of no importance if the mother 
has received treatment, for even inadequate treatment usually renders the placenta 
free from evidence of syphilis. I agree with the essayist in preferring the standard 
Kahn to the Wassermann test. 

More than twenty-seven years ago, Ludwig Pick taught that osteochondritis of the 
long bones was pathognomonic of syphilis, yet it has been too frequently overlooked. 
Stokes reported that among more than 200 patients with syphilitic bone lesions, only 
24 per cent had had serologic tests, while S2 per cent were found to be positive 
on examination. He emphasizes the necessity of skillful interpretation of the roent- 
genograms. Syphilis is a preponderantly constructive osteoplastic process, followed 
later by destructive changes. 

Osteochondritis or periostitis in the syphilitic infant is limited to the first five 
months of the baby’s life. It is usually observed at birth or during the first two 
or three months of life. It is important to remember that sj'philitic bone lesions 
are alwaj's bilateral in the first months of life. According to Shands, the order of 
frequency of these lesions is: (1) the lower ends of the femur; (2) lower ends of the 
tibia and fibula; and (3) lower ends of the radius and ulna. 

‘^^®6S of congenital bone syphilis in the St. Louis Children’s Hospital from 
_ 20 to 1938 were reviewed by Jostes and Eoche of the Orthopedic Department. It 
IS interesting to see that in their series of 34 cases, they found the tibia and fibula 
involved more than twice as often as the femur. 

In the Washington University Clinic, among the last 8,571 obstetric admissions, 

, 27 nliite and 2,344 negroes, 2.8 per cent of the white patients and 14.5 per cent 

0 the negroes were syphilitic. The general incidence of pregnancy and syphilis 

was 6 per cent. Only 5.8 per cent of these women gave any history of a primary or a 
secondary lesion. s J .r r .i 

- -^wiong more than 500 infants born of syphilitic mothers, Soule found only two 

1 ants with undoubted syphilis, after they had had a negative cord Hood reaction 
a nth. This result is due to the fact that practically all of our syphilitic patients 
are closely supervised for the greater part of pregnancy and receive some treatment. 

DE. KAEL M. WILSON, Eochester, N. Y. — My material is quite different evi- 
that of Dr. McCord and Dr. Royston, since we see very little acute 
IP nils in my clinic. As a matter of fact, in the fourteen years since the clinic 
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when nitrons oxide was used, there were actually fewer apneic or 
asphyxiated babies in the group receiving nitrous oxide than in the 
group receiving ether. Only two babies out of twenty failed to breathe 
immediately ivhen nitrous oxide was used as compared with 7 out of 21 
when ether was used in comparable types of delivery. This would 
suggest that the oxygen tension in the blood might not bear the sig- 
nificant relationship to asphj^xia tliat we have supposed. 

In view of the existing controversy and the many different opinions, 
we also undertook a study of the problem. Our purpose was to de- 
termine in rabbits, the effect of various analgesic and anesthetic agents 
on the maternal blood oxygen and carlion dioxide content, the fetal 
blood oxygen and carbon dioxide content in utero and finally to study 
microscopically the brains of fetuses delivered from animals subjected 
to these agents. This report details our experiences with sodium pento- 
barbital and nitrous oxide. 


Maternal Foetal in Utero Foetal at Birth 



Centovt Contni Cap»clt^ Con^rl Content Contnl CenW 

ATtertd VtntM Mcrttl Venevs Artcm\ V#»ort 


Fig. 1. — Chart showing oxygen relationships of maternal and fetal bloods. 


METHODS 

For the microscopic study of the fetal brains, the pregnant rabbits 
were given the sodium pentobarbital or nitrous oxide during the last 
few days of their pregnancy. The time of administration of the 
anesthetic agent prior to delivery imried from one to ten days. Early 
in the study Ave found that if the anesthesia Avas given too near to the 
time of delivery the animal Avould not care for her young. 

Sodium pentobarbital Avas given to the rabbits intravenously. The 
initial dose Avas from 0.1 to 0.3 Gm. (1,5 to 4.5 gr.). In some rabbits, 
this dose Avas repeated one to three times in order to maintain ^ 
slant deep surgical anesthesia for from one to six hours. Our rabbits 
varied in Aveiglit from 8 to 11 pounds, and this dose AAlien comparea 
Avith clinical doses used in obstetrics Avould appear very large, tor 
purposes of this study, hoAvever, it Avas felt that such intense do^ge 
Avas desirable. The animals Avere alloAved to deliver at term. One 
fetus Avas killed at birth and the brain carefully removed intact, ex- 
amined grossly, and prepared for section. Thereafter one fetus Avas 
kiUed each Aveek and the brains studied in a similar manner in order 
to determine Avhether any changes had taken place. The brains irom 





A STUDY OP INTRAUTERINE OXYGEN EXCHANGE'-' 

Norman R. Ivketzschmar, M.D., Harry A. Towsley, M.D., P. Jackson 
Stoddard, M.D., and John Engelfried, D.P.H., Ann Arbor, Mich. 

(From the Departments of Obstetrics and Gynecology and of Pediatrics, 
University of Michigan) 

O BSTETRIC analgesia and anesthesia has been a controversial sub- 
ject for many j’-ears. While it is generally agreed that some con- 
trol of pain is desirable, some have attempted to carry this to the point 
of complete relief. Studies made on patients so relieved have pointed 
toward both immediate and remote detrimental effects on the fetns. 

Schreiber,’^ in 1940, suggested that the use of analgesics and anes- 
thetics in obstetrics may sufficiently alter the maternal blood gases to 
cause marked decrease in fetal blood oxygen -with resultant brain injury 
due to cerebral anoxia in utero. He points out that if the anoxia per- 
sists for even a short period of time the tissue changes may be ir- 
reparable and that while the child may survive it is likely to develop 
neurologic changes later in life. While he admits that other factors 
must be considered in the production of such anoxia, he places particu- 
lar emphasis upon the role of analgesic and anesthetic agents used in ob- 
stetrics. 


Reported studies on maternal and fetal blood gases have revealed 
certain important data. 


Eastman^ showed that the arterial blood going to the fetns in utero 
was approximately 50 per cent saturated -with oxygen at birth -while 
maternal arterial blood was usually 95 per cent saturated (Pig. 1). 
He concluded that ; ‘ ‘ The very high unsaturation of fetal blood in re- 
spect to oxygen indicates that the full-term fetus in utero exists nor- 
mally in a state of cyanosis,” and also “Viewed by adult standards the 
blood reaching fetal tissues is lo-w in oxygen but for needs of the fetal 
organism it is evidently adequate.” He also suggested that the high 
oxygen capacity, or hemoglobin content of fetal blood is an adaptive or 
acclimatization phenomenon due to the low oxygen tension to w^hieh 
the fetal blood in the capillaries is subjected, a tension that is estimated 
at less than 40 mm. of mercuiy, Steele and Windier® reported similar 
hndmgs in blood studies on animals and demonstrated that the fetal 
Dlood gases fluctuated markedly wdth muscular wmrk on the part of the 
mother and that uterine contractions and relaxation sometimes markedly 
reduced the blood oxygen content. 

Recently SmitlU pointed out that wdth certain anesthetic agents, 
notably nitrous oxide, the maternal and fetal blood oxygen levels were 
1 educed, and suggested possible fetal injury because of it. Study of his 
^^ 0 ^ however, reveals that, although the oxygen levels were lower 


at the Sixty-Sixth Annual Meeting 
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several fetuses removed at the time of cesarean section under sodium 
pentoharhital were also studied. 

In using nitrous oxide the gas was administered to pregnant rab- 
bits approximately the same interval before term as in the sodium 
pentobarbital experiment. The anesthetic was administered by an ex- 
perienced anesthetist by a semi-open flow system with a rebreather in 
the circuit. A small tight-fltting mask was used. A mixture of 90 
per cent nitrous oxide and 10 per cent oxygen was given for one-half 
hour. The animals were allowed to deliver and the brains of fetuses 
were studied in a manner similar to that described for the sodium pento- 
barbital-treated animals. 

The brains were carefuUj’- studied both grossly and microscopically 
by Dr. Konstantin Sharenbei'g, Assistant Professor and Pathologist 
at the Neuropsyehiatric Institute of the University of Michigan. To 
date 58 brains have been examined (Table I). In none could any 
evidence of gross or cjdologie abnormality be seen. The control brains 
were identical in all respects with those delivered from the anesthetized 
animals. The changes usuallj'- ascribed to cerebral anoxia consist of 
focal necrosis with loss of cellular outline and nuclear structure but 
no changes even remotely suggesting these changes were observed. 

Table I. Petal Brains Examined Grossly and by Microscopic Section 


SODIUM PENTOBARBITAL 
ANESTHESIA 

NjO 90% + 0; 10% 
ANESTHESIA 

CONTROLS 

At birth 

12 

At birth 

11 

At birth 

3 

At 1 week 

5 

At 1 week 

6 

At 1 week 

2 

At 2 weeks 

4 

At 2 weeks 

5 

At 2 weeks 

2 

At 3 weeks 

2 

At 3 weeks 

2 

At 3 weeks 

1 

At 4 weeks 

0 1 

At 4 weeks 

1 

At 4 weeks 

1 

At 5 weeks 

0 

At 5 weeks 

A 

At 5 weeks 

0 

Total 

23 

1 26 

1 9 


"While it was not possible to attempt behavior studies on the rabbits, 
it may be said that these animals exhibited normal habits and grovdh 
rates when compared with others in the laboratory. In addition, we 
are privileged to report on an unpublished work carried out in the 
Department of Psychology by Mr. Stewart Armitage, in which rats born 
of mothers to whom sodium pentobarbital was given during the latter 
part of their pregnancies were tested for intelligence by the maze 
technique established by Dr. Norman Maier. It has been found that 
these animals showed an ability to solve the maze equal to that of the 
iioimal controls. 

The study of the maternal and fetal blood gases was carried out as 
follows ; 

_ Under local anesthesia the uterus was exposed through a small in- 
cision at or within a few days of term. Maternal and fetal blood 
sampl^ were obtained under oil within a few minutes of each other, 
rn order to avoid disturbing placental circulation or fetal environment, 
brought under the opening in the abdominal wall, and, 
opening the uterus, a needle was inserted through the uterus 
0 the fontanel of the fetus. In this manner, we were usually able 
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to obtain from 0.4 to 0.8 c.c. of blood from each fetus. In some it was 
obvious that the specimen contained spinal fluid or brain tissue, and 
these were discarded. All satisfactory specimens were analyzed by 
Van Slyke-NeilP technique. It was impossible to obtain a specimen of 
arterial blood from the fetuses. 

Most of the maternal specimens were obtained from the ear. In 
some animals arterial specimens could not be obtained. In others venous 
Iflood was obtained from the uterine vein, and in these it was discovered 
that the 0, and CO, content was essentially the same as the findings 
recorded for blood obtained from the ear. One specimen was obtained 
from tlie mother and from one fetus before tlie anesthetic agent was 
given. The dose of sodium pentobarbital was the same as used for 
studies on brain damage, namely 0.1 to 0.3 Gm. After one-half hour 
blood samples were again obtained. When nitrous oxide was used 
specimens were obtained for control and then the gas was given in the 
concentration of 90 per cent to 10 per cent oxygen for one-half hour 
following which fresh blood samples were obtained and analyzed. In 
the specimens from the rabbits receiving nitrous oxide, the gas was 
corrected for by the method of Orcutt and Waters.® 

RESULTS 

The results of these blood studies are shown in Tables II and III. 
It will be noted that the results show considerable variation in different 
animals and in the same animals at different times. Similar variation 
was noted by Eastman (Table IV) and is probably accounted for on the 
basis of factors previously mentioned; namely, uterine contractions, 
maternal activity, etc. The fetal blood specimens are obviously venous 
in origin and while the 0, content is somewhat lower the results are, 
in general, comparable to the readings obtained by Eastman and Smith 
in the human being. In neither mother nor fetus do our results reveal 
any significant alteration in blood 0, as a result of sodium pento- 
barbital or nitrous oxide administration. 


Table IV. Showing the Oxygen Eelationships of Maternal and Fetal Blood 
AT Birth Expressed in Volumes Per Cent 



















Table III. Prenatal Anesthesia With N^O 90% & O, 10% fob One-Halp Hour 
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DISCUSSION 

DR. WILLIAM J. DTECNMANN, CincAGO, III. — Dr. Kretzsclimar anil his 
co-workers have carried out a very carefully planned experiment which is timely. 
As he mentioned, several men have attributed various degrees of fetal pathologj' 
to the use of barbiturates in the mother. Medicolegal complications liave arisen 
in several localities. Dr. Kretzschmar has shown that in the rabbit many times the 
therapeutic dose of nembutal has no effect on the blood gases of the mother or 
fetus. Furthermore, thej' could demonstrate no damage to the brain. 

Dr. Kretzschmar mentioned that animal experimentation cannot be compared with 
human beings. Barcroft has shown that the fetal hemoglobin of the rabbit, sheep, 
and goat takes up oxygen more rcadity than the human fetal hemoglobin does. He 
has also shown that there is a very exact regulation of the blood flow in the mother 
and fetus of these animals. The fetus lives in a ver}-- low percentage of ox}’gen 
but, so far as I know, no one has determined just how little oxygen the fetus 
actually needs. It is well protected and its movements are limited. These condi- 
tions probably account for the very low' oxygen saturation in the fetal blood. 

Another difference between the human being and the animal is in the tj'pe of 
placentation. Man and the higher apes are the only ones that have a hemochoreal 
tj’pe of placenta, which permits easj’ and quick division of blood gases in both 
directions. 1 believe manj’ of these studies on fetal respiration and the effect of 
drugs must be started on the human being. It is feasible during a cesarean section 
under local anesthesia to deliver the cord through a small incision in the uterus 
and obtain specimens of blood. 

DR. FRED L. ADAIR, Chicago, III. — The oxygenation of the fetus does not 
depend upon the respiratorj- movements of the fetus but on its cardiac circulation. 
In other w'ords, drugs might have an effect on the fetal respiratory apparatus which 
would not be quite comparable to what takes place in the newborn infant when the 
respiratory center is all important. One point I would like to have Dr. Kretzschmar 
discuss in his closing remarks is what effects, if any, were observed in the rabbits 
after they were delivered so far as the establishment of their respiration was con- 
cerned. I think this is particularlj' important, because the anoxemia which is quite 
prolonged sometimes does considerable harm to the newborn baby. 

Another point is wortlij' of discussion: I understand that in these experinienfs 
the gases and anesthetics w-ere given during pregnancy and not during labor. Of 
course, we give these agencies during labor in the human being, and it is not only 
the direct effect of these agencies on the fetus but on the course of labor and the 
uterine contraction that is important. I think we should understand that the 
uterine contractions have a very important function to perform in maintaining circula- 
tion in the uterine sinuses and, of course, anj’thing that interferes W'ith that will 
affect the fetus and alter its condition. 

Dr. F. F. Snyder has been doing some very careful work on fetal respiratory 
movements in the rabbit. From his experiments it is quite obvious that the rabbit 
does have respiratory movements in utero, which, of course, have nothing to do with 
its oxygenation. 

We do encounter definite changes in the fetus due to acute anoxemia. We see 
these changes resulting from the sudden death of the fetus, where there are petechia 
hemorrhages scattered throughout the viscera. The most classical example is 
there is complete separation of the placenta which results in death of the fetus 
from acute anoxemia with numerous visceral petechial hemorrhages, and as a 
result there are changes in the brain. It is only reasonable to expect that there 
would not be such striking evidence of these changes, particularly in the brain, m t le 
more slowly developing cases of anoxemia from analgesia. The knowledge that wo 
do get them W’ould lead us to anticipate changes in the brain cells which wou 
not be discernible even under microscopic examination. This is an extremely co - 
plicated problem. It seems very difficult to get general agreement on such < 
fundamental fact as to whether or not the fetus has respiratory movements 
utero. It is more difficult therefore to interpret some of these less concrete evidence, 
of fetal respiration and circulation. 
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DISCUSSION 


The combined results of this study would seem to indicate that the 
likelihood of intrauterine cerebral anoxia with resulting cerebral 
damage in fetuses whose mothers are subjected to either sodium pento- 
barbital or nitrous oxide is remote. The fact that the pregnant animals 
were subjected to concentrations of both agents far in excess of the 
dose used clinically and yet gave birth to apparently normal fetuses 
whose brains sho-wed no demonstrable injurj’- points to the fact that 
no ill effects are suffered by the rabbit fetus in utero. 

Wliile we do not feel that these findings remove all criticism from 
the use of these agents, we are of the opinion that they tend to disprove 
the claims of Schreiber that they may be the frequent cause of serious 
cerebral damage to the fetus in utero. It is true that the results of this 
study in rabbits cannot be said to apply directly to the use of these 
agents in the human being, because of species differences, but it seems 
reasonable to assume that if thej’- could cause damage certainly such 
intense doses would have produced some demonstrable evidence. 

The fact that this study as well as others in the literature indicate 
that the fetal blood oxygen is normally much lower than that required 
for the adult, suggests that the fetal tissues are capable of using the 
available oxygen more efficiently or that the rapid rate of the fetal 
heart may result in an increased minute volume flow of blood which 
could satisfy the oxygen needs of the fetal tissues. This would account 
for the extremely low readings obtained in the specimens from the 
superior longitudinal sinus. It would also suggest that moderate vari- 
ations in the maternal blood oxygen would be of less importance to the 
fetus than has been previously supposed. It would seem therefore that 
if any criticism of the use of these agents is justifiable it must be on 
some other basis than that thej^ produce anoxia in utero with resultant 
cerebral damage. 

This study suggests that since no significant changes were observed 
following such large doses of sodium pentobarbital and high concentra- 
tions of nitrous oxide that the clinical use of these agents in reason- 
able amounts would be unlikely to cause harm to the human fetus. 
Just what constitutes reasonable amounts of these drugs may be de- 
batable, but it is our opinion that 0.1 to 0.3 Gm. of sodium pento- 
barbital may be safely used as an analgesic drug in obstetrics. While 
it has been demonstrated that nitrous oxide in the concentration of 

per cent with 10 per cent oxygen can produce significant alterations 
of the blood gases in the adult, we feel that concentrations up to 75 
per cent NjO and 25 per cent Og can be used without danger to either 
the mother or fetus. 


to express our appreciation to Miss Kathleen Sturgeon for her invaluable 
ance in the administration of the anesthetics to the animals. 
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A CONSIDERATION OP THE CAUSE AND POSSIBLE LATE 
EFFECT OF ANOXIA IN THE NEWBORN INFANT^' 

Frank L. McPhail, M.D., and Earl L. Hall, M.D., 

Great Palls, Mont. 

(From the Ctreat Falls Clinic) 

TT HAS been pointed out by Selireiber^®’ that serious neurologic 
manifestations in children are frequentlj’' associated with neonatal 
apnea. He postulates fixed degenerative brain lesions in the newborn 
as the result of “paranatal anoxia.” If such a relationship exists, the 
responsibility of the obstetrician cannot be minimized. 

The purpose of this study was first, to analyze the factors responsible 
for delayed respirations; and second, to determine the relationship be- 
tween neonatal apnea and later mental development, providing methods 
were employed to administer ox.ygen during the apneic period. As 
anoxia may develop at any time during pregnancy and delivery, it is not 
possible to prevent all anoxic damage. Apnea, however, exists when the 
organism fails to breathe. In the absence of normal respirations, the 
newborn will become rapidly anoxic, unless oxygen is supplied. Oxygen 
may be supplied by administering oxygen to the mother as long as the 
cord pulsates. When pulsations cease, oxygen may be administered 
directly, if artificial respiration is maintained in the presence of oxygen. 


I. A CONSIDERATION OF THE VARIOUS OBSTETRIC FACTORS IN THE PRODUCTION 
OF DELAYED RESPIRATION IN THE NEWBORN INFANT 

Material and Methods. — The records from 1,097 consecutive deliveries 
Avere studied. Ninety-two of these records Avere omitted. The omissions 
are tabulated in Table I. Seventy-three records had insufficient data. 
Babies Aveighing less than 1,000 Gm. Avere considered previable. As only 
5 cesarean sections Avere performed in this series, thej’- Avere omitted. 
The purpose of the study required the omission of babies having no 
heart tones at the onset of labor. One hydroeephalic baby delivered 
foIloAving a craniotomy. 


Table I. Tabulation of Omitted Cases 


Total number of babie-s 


OMISSIONS 

CASES 

babies stillborn 

OE DIED 

Insufficient data 

73 

2 

Cesarean section j 

5 

1 

Previable (under 1,000 Gm.) ! 

6 

1 ^ 

Stillborn, no heart tones at onset of labor 

7 

7 

Congenital anomaly (craniotomy) 

1 

' 1 

Total 

92 

17 . 

Lb97 


Analgesia . — Only one technique is used for all patients receiving 
analgesia. During the antenatal period an effort is made to prepare 

‘Read, by invitation, at the Sixty-Sixth Annual Meeting of the American Gyne- 
cological Society, Colorado Springs, Colo., May 26 to 28. 1941. 
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DR. FRANCIS C. GOLDSBOROTJGH, Buffalo, N. Y. — I do not think that we 
should carry the results of these experiments over to clinical practice, because in these 
experiments animals were given sedatives during pregnancy, the effect of which was 
entirely worn off when they were delivered. That is very different from giving seda- 
tives to patients in whom the effect is still present when the cluld is delivered, so that 
it does not breathe properly and injuries to the child result. 

DR. KRETZSCHMAR (closing). — I did not wish to create the impression that 
this study removes all of the criticism from the use of these analgesic and anesthetic 
agents. The study was undertaken to find out whether these drugs were capable 
of producing a sufficient decrease of oxygen level. If a depression of the fetus 
occurs sufficient to produce an apnea, then it is certainly conceivable that an 
anoxemia may develop. Conditions comparable to an acute anoxemia in the fetus 
in utero would probably be preceded by a serious condition in the maternal organism. 

Some of the animals which were delivered at the time of section were perfectly 
normal and breathed readily. The administration of these substances did stop all 
evidence of intrauterine respiratory activity. I do not think we can eliminate the 
possibility that certain individuals are sensitive to or show toxic manifestations from 
these agents, but I do believe that the study tends to disprove that cerebral damage can 
be produced in utero by the administration of these agents to the mother during preg- 
nancy or early in labor. 
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in the first few daj^s of life are considered to he severely apneic. 
Neonatal death indicates an infant death occurring within twelve days 
of birth or before discharge from the hospital. These deaths are in- 
cluded as some may reflect the remote effect of cellular anoxia. 

The incidence of apnea, stillbirth, and neonatal death for the cases 
omitted and for the cases to be analyzed is tabulated in Table II. The 


Table II. Incidence of Neoxatal Apnea and Petal Death in Cases Omitted 

AND IN Entiue Series 



GASES 

1 PER CENT 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

Entire series 


82.3 

8.7 


1.8 

1.4 

Omitted 

mImM 

70.7 

6.4 


14.1 

4.4 

Series to be used 


S3.3 

8.9 

I 0.0 j 

0.7 

1.1 


gross fetal mortalit}’^, 3.2 per cent for tlie entire series, is nneorrected 
and includes all previable babies. One and eight-tenths per cent of all 
babies were stillliorn. The high incidence of stillbirths and neonatal 
deaths in the omitted group is explained by the fact that all previable 
babies and those with no heart tones at tlie onset of labor are included. 


DATA 

Length of Labor . — The incidence of neonatal apnea and fetal death in 
relation to the duration of labor is presented in Table III. It is fre- 

Table III. Incidence of Neonatal Apnea and Fetal Death in Eelation 

TO Duration of Labor 


DURATION OF LABOR 

CASES 

1 PER CENT 

NO 

ArNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

0- 4 hours 

31 

80.G 

6.5 

12.9 

0 

0 

5-11 hours 

182 

81.3 

6.5 

10.4 

0.6 

1.2 

12-18 hours 

80 

85.0 

7.5 

6.3 

0 

1.2 

18 plus hours 

40 

87.5 ! 

12.5 

0 

0 

0 

Average, all normal 

333 

82.9 

7.5 

8.4 

0.3 

0.9 

primiparas 






— 


quently stated that a long labor is detrimental to the baby. To eliminate 
conflicting factors only normal primiparous labors are considered. If 
during a long labor the mother receives ample rest, nourishment, and 
fluids and if operative procedures are avoided, long labor does not seem 
to be harmful to the baby. In the short and precipitate labors, there 
is a marked increase in the percentage of severely apneic babies. 

Duration of Second Stage . — The incidence of neonatal apnea and fetal 
death in relation to the duration of the second stage and to outlet forceps 
deliveries, in otherwise normal primiparas, is shown in Table IV. Only 
normal primiparous deliveries have been considered, as multiparas can- 
not be said to have a true second stage. If abnormal labors had been 
included, the factor of unusual trauma Avould distort the figures. Very 
little difference is noted in the. incidence of apnea, whether the second 
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each patient for labor. She is told to expect some pain bnt that ‘‘relief 
consistent Avith safety” to the baby will be given. As pains become 
hard, each patient receiving analgesia is given 3 gr. of pentobarbital 
sodium and 14oo of a gr. of scopolamine. After forty-five minutes, 
Vm of a gr. of scopolamine is given, and the latter is repeated as often 
as necessar}’- thereafter bnt not more often than every two hours. This 
dosage is smaller than that frequently employed, and, of course, the 
percentage of satisfactory amnesia is also lower. No attempt has been 
made to obtain complete amnesia. Extreme restlessness is unusual 
following this regime. 

With bulging in primiparas or complete dilatation in multiparas, 50 
per cent nitrous oxide and oxygen is given wdth each pain, and expulsive 
efforts are encouraged. In all primiparas and in multiparas with strong 
perineal bodies, local infiltration anesthesia is employed as ero^vning 
occurs. At the proper time a deep episiotomy permits the head to de- 
liver with very little resistance. When necessary, low or midforeeps may 
be applied and traction used during the pains ivith no general anesthesia. 
Following this regime, anesthesia is a minimal factor in the production 
of “paranatal anoxia.” Neither pituitrin nor ergonovine is given to 
hasten separation of the placenta. 

Oxygen. — ^Immediately following the birth of the head, the 50 per 
cent nitrous oxide-oxygen mixture is discontinued and oxygen is given. 
The mother breathes oxygen until the cord stops pulsating. In many 
cases only oxygen is given because nitrous oxide is omitted if the 
analgesia is satisfactory. 

Newborn Care. — The baby is placed on the mother’s abdomen immedi- 
ately followfing birth, covered to preserve wmrmth and left undisturbed 
until pulsations in the cord cease. Mucus is removed by means of a 
soft rubber ear syringe. The time interval between birth, the first 
regular breathing, and the first vigorous cry is recorded in all eases. 
We have classified the respiratory response as, no apnea, mild apnea, 
severe apnea, and stillhorn. No apnea is said to exist, if at birth the 
color is good or improves quickly and if the baby breathes regularly in 
less than thirty seconds. The baby is not considered apneie if breathing 
is regular and the color good, even though the cry is delayed. Mild 
apnea indicates a slightly delayed response, respirations being delayed 
more than thirty seconds but well established in one minute or less. In 
this, type cyanosis clears promptly as breathing becomes regular. Severe 
apnea is said to be present if both breathing and crying are delayed 
more than one minute. An attempt is made to supply oxygen to these 
hahies through the cord until pulsations cease or until signs of placental 
separation are present. Then if spontaneous respirations have not oc- 
curred, gentle artificial respiration in the presence of oxygen or oxygen 
and CO, is started. As every effort is made to prevent anoxia in all 
apneie babies, we do not wait for long intervals to see if resuscitation 
IS necessary. Once respirations are established, oxygen and CO,, if em- 
ployed, is discontinued and oxygen is given until the color remains pink. 
During resuscitation the baby is kept warm either in a crib or in a warm 
bath and the air passages are kept clear. All babies developing cyanosis 
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Table VI. Incidence of Neonatal Apnea and Fetal Death in Relation 
TO Normal and Abnormal Deliveries 


TYPE OF DELIVERY 

CASES 

1 PER CENT 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

All normal cases 

815 

87.5 





All abnormal cases 

mmm 

65.8 

■SB 

BinH 



Average all cases 


83.3 

1 8-9 1 

1 6.0 1 




All abnormal deliveries are included in one group, since the trauma in 
abnormal deliveries is of the same type, varying only in degree. "Whether 
delivery is accomplished by the use of outlet or midforceps, or hy 
version or breech extraction, the head is delivered through the pelvis 
with more sudden compression than is found in normal deliveries.. There 
is a marked increase in mild apnea, severe apnea, stillbirths, and 
neonatal deaths following abnormal deliveries, with a possibility of 
serious anoxia prior to delivery. 

Parity . — The incidence of neonatal apnea and fetal death in relation 
to parity is shown in Table "When analgesia is not used the per- 

Table VII. Incidence op Neonatal Apnea and Fetal Death 
IN Relation to Parity 






PER CENT 



PARITY 

CASES 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

Normal multiparas 

264 

91.2 



0.4 

0.8 

(no analgesia) 


89.3 



0 


Normal primiparas 

65 

(no analgesia) 



8.3 

3.1 

0.7 


All multiparas 

554 

86.6 

AU primiparas 

451 

79.4 

9.5 

9.5 

0.7 

■iW 


centage of nonapneic babies is about the same in primiparas as in 
multiparas. However, when all multiparas are compared with all 
primiparas, there is a marked decrease in the percentage of nonapneic 
babies in the primiparous group. An important contributing factor, to 
the increased percentage of apneic babies in the “all primiparous 
group,” is the inclusion of those babies delivered by outlet forceps. 

Maternal Anemia . — The incidence of neonatal apnea and fetal death 
in relation to maternal anemia is shown in Table As parity did 


Table VIII. Incidence of Neonatal Apnea and Fetal Death in 
Relation to Maternal Anemia 


! 




PER CENT 



MATERNAL HEMOGLOBIN 

CASES 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

still- 

born 

died 

— = 

Under 11.0 Gm. 


75.0 

10.0 

10.0 

5.0 


11-12.9 Gm. 


86.2 

9.9 

3.0 

0 

13-14.9 Gm. 


88.0 

5.4 

6.0 

0.4 


15 Gm. and over 

98 

90.9 

6.1 

2.0 

0 


Average all normal 
primiparas and 
multiparas 

815 

87.5 

6.9 

1 

4.8 

0.2 

u.o 
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Table IV. Incidence of Neonatal Apnea and Netal Death in Delation to 
Duration of Second Stage and to Outlet Forceps Deliveries 
IN Otherwise Normal Primiparas 


DURATION OF SECOND 
STAGE 

1 



PER CENT 



CASES 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

0-1 hour 

212 

84.4 

5.2 

9.4 

0.5 

0.5 

1-2 hours 

82 

81.7 

11.0 

7.3 

0 

0 

Over 2 hours 

39 

77.0 

12.8 

5.1 

0 

5.1 

Average, uormal 

333 

82.9 

7.5 

8.4 

0.3 

0.9 

primiparas 

Outlet forceps 

76 

75.0 

13.2 

10.5 

0 

1.3 


stage lasts one or two hours or if it is less than one hour in duration. 
When the second stage lasts longer than two hours, there is definite 
evidence of fetal injury. 

The figures for simple outlet forceps have been included, as this 
t.ype of delivery is frequently chosen in the belief that the procedure 
prevents trauma to the baby’s head. The incidence of apnea is high 
when outlet forceps have been used. Cole and associates^ noted, 
“Asphyxia occurs with considerably greater frequency in low forceps 
delivery than in spontaneous delivexy. However, in most of these eases 
episiotomy is also performed, which necessitates anesthesia.” In our 
group no general anesthesia was given, as local anesthesia makes the 
use of outlet forceps almost painless after a deep episiotomy is per- 
formed. The incidence of apnea is higher when outlet forceps are used 
than when the second stage is two hours or less in duration. The evi- 
dence indicates that unless the second stage is unduty prolonged, the 
practice of purely conservative obstetrics produces fewer apneic babies. 

Riipture of Membranes . — The incidence of neonatal apnea and fetal 
death in relation to the time of rupture of membranes is sho^vn in Table 
V. Only normal primiparous deliveries are included in this group. Ab- 


Table V. Incidence of Neonatal Apnea and Fetal Death in Delation 
TO Time op Eupture op Mejibranes 






PER CENT 



MEMBRANES RUPTURED 

CASES 

NO 

APNEA 

mild 

APNEA 

severe 

APNEA 

STILL- 

BORN 

DIED 

Early 

94 

73.4 

8.5 

16.0 

0 

2.1 

Late 

221 

86.3 

6.8 

5.9 

0.5 

0.5 

Not noted 

18 

88.8 1 

11.2 

0 

0 

0 

Average, all normal 
primiparas 

333 

82.9 ' 

7.5 

8.4 

1 

0.3 

0.9 


normal deliveries are omitted as the resultant tramna would influence 
le percentage of apneic babies. Normal multiparas are omitted as their 
nielusion would minimize the importance of trauma incident to the 
I \ of a nuUiparous birth canal. It would seem that the mem- 

branes serve a protective purpose as there is a marked increase in mild 
ea -1 neonatal death wdien the membranes are ruptured 

1 y in labor. The membranes are said to have been ruptured early if 
le lupture occurred prior to the onset of labor or early in the first stage, 
do Deliveries. — The incidence of neonatal apnea and fetal 

VI ^'sl^tion to normal and abnormal deliveries is shown in Table 
rauma plays an important role in the production of apneic babies. 
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Table XI. Incidence op Neonatal Apnea and Fetal Death in 
Eelation to Degree op Analgesia 






PER CENT 



DEGREE OP ANALGESIA 

CASES 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

Good amnesia 

151 

81.3 

11.4 

6.0 

0 

1.3 

Excitement, good 
amnesia 

21 

81.0 

4.8 

9.4 

4.8 

0 

Poor amnesia 

96 

81.3 

2.1 

16.6 

0 

0 

Average all normal 
primiparas with 
analgesia 

268 

81.3 

7-5 

10.1 

0.7 

0.4 


Table XII. The highest percentage of apneic babies is noted if the 
time interval is from one to two hours. If the time interval is more 
than two hours the incidence of apnea decreases. 

Prematurity . — The incidence of neonatal apnea and fetal death in 
relation to prematurity is shomi in Table XIII. Our results are similar 
to those published by others, indicating a great increase in severe apnea 
and fetal death in prematures when compared with the mature group. 
As maturity advances, the effects of trauma are less severe, even when 
abnormal deliveries are considered. 

Table XII. Incidence op Neonatal Apnea in Delation to Time op 
Administration op Analgesic Drug 


INTERVAL BETWEEN AD- 
MINISTRATION OP 

1 

CASES 



PER CENT 



ANALGESIC DRUG 

AND DELIVERY 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

One hour or less 


85.0 

7.8 

6.6 

0 

1 0.6 

One to two hours 


83.5 

7.2 

8.3 

0.5 


Two to three hours 

mim 

87.8 ' 

7.6 

4.6 

0 

0 

Over three hours 

59 

88.1 1 

6.8 

5.1 

0 

0 

Average all normal 
primiparas and i 

multiparas I 

486 

85.2 

7.4 

6.8 

0.2 

0.4 


Table XIII. Incidence op Neonatal Apnea and Fetal Death in 
Eelation to Prematurity 






PER CENT 



WEIGHT OP BABY 

CASES 

NO 

APNEA 

MILD 

APNEA 

SEVERE 

APNEA 

STILL- 

BORN 

DIED 

1,000 to 2,500 Gni. 

25 


4.0 


0 


2,500 to 4,000 Gm. 

718 




0.3 


Over 4,000 Gm. 

72 

87.5 

1 9-7 i 


0 

■■ 

Average all normal 
primiparas and 
multiparas 

815 

87.5 

m 

4.8 

0.2 

0.6 


II. A PRELBIINARY REPORT ON THE RELATIONSHIP BETWEEN DELAYED 
RESPIRATION AT BIRTH AND LATER MENTAL AND PHYSICAL DEWiLOPMENT 

The purpose of this portion of the study was to determine the value 
of supplying oxygen to all babies during the apneic period. As the 
number of apneic babies in this group is too small to be of statistical 
significance this discussion is in the nature of a preliminary report, t is 
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not greatly alter the incidence of apnea in normal deliveries, both mnltip- 
aras and primiparas are included in this analysis. Except in eases of 
post-partum hemorrhage, the hemoglobin reading was taken on the 
fourth post-partum day. It will be noted that each group presenting 
a better average hemoglobin had a lower incidence of apnea. The same 
trend is shown when this group is separated into those having analgesia 
and those without analgesia. However, in the patients having a severe 
degree of anemia, if analgesia is given, the incidence of severe apnea 
is increased. 

Amlgesia . — The incidence of neonatal apnea and fetal death in rela- 
tion to analgesia is shown in Table IX. A definite increase in severe 

Table IX. Incidence op Neonatal Apnea and Fetal Death in 
Relation to Analgesia 




1 


PER CENT 




CASES 

NO 

APNEA 

MILD 

APNEA 

sia^ere 

APNEA 

STILL- 

BORN 

DIED 

All analgesia 

486 

85.2 

7.4 

6.8 


0.4 

No analgesia 

329 

90.9 

6.1 

1.8 


0.9 

Average all normal 
primiparas and 
multiparas 

815 

87.5 ’ 

6.9 

4.8 

i 

! 


0.6 


apnea is noted in the analgesia group. The higher infant mortality 
in the “no analgesia group” can be explained by the fact that analgesia 
was withheld in patients having ante-partum hemorrhage or showing 
signs of toxemia when fetal heart tones were present. 

The relation of parity and normal and abnormal delivery to the 
degree of analgesia is shoivn in Table X. Less than 50 per cent had 


Table X. The Relation op Parity, Normal and Abnormal Delivery 
TO Degree of Analgesia 


TYPE OF DELIVERY 

CASES 

DEGRE 

GOOD 

AMNESIA 

E OF ANALGE! 

AMNESIA 

BUT 

EXCITEMENT 

3IA 

POOR 

AMNESIA 

N ormal multiparas 1 

218 

13.7 

8.3 

78.0 

Abnormal multiparas 

32 

15.6 

18.7 

65.7 

Normal primiparas 

268 

42.2 

20.9 1 

36.9 

Abnormal primiparas 

109 

67.0 

5.5 

27.5 

Average all cases 

627 i 

41.4 

8.1 

50.5 


satisfactory amnesia. This very low figure is undoubtedly due to the 
small amount of analgesic drug used. Eight and one-tenth per cent of 
all patients receiving analgesia exliibited some degree of excitement. 

The incidence of neonatal apnea and fetal death in relation to the 
degree of analgesia is shovm in Table XI. Only normal primiparous 
labors are considered, as other factors alter the relationship if the entire 
gi'oup IS analyzed. If birth occurs during the excitement stage there 
IS an increase in the percentage of fetal deatlis. The high incidence of 
severe apnea in those receiving poor amnesia may be due to an un- 
usual reaction to the drug used. 

The incidence of neonatal apnea in relation to the time interval be- 
■«een birth and the administration of the analgesic drug is shown in 
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undesirable deviations from a normal development, and low scores 
represent a desirable deviation from the typical behavior of a group of 
children. 

DATA 

The distribution of intelligence quotients in the entire group of 270 
children is shovm in the histogram in Pig. 1. The median is 112.4, the 
average 111.4. In Pig. 2 the distribution of I. Q.’s of 159 children is 
shown. No analgesia was used in this series. The median I. Q. was 
111.7 and the average I. Q. was 110.8. In Pig. 3 the distribution of 
I. Q.’s of 111 children is shoum. Analgesia was used in this group. 
The median I. Q. was 113.2 and the average I. Q. was 112.3. In Pig. 4 
the distribution of I. Q. ’s for 34 children who were asphyxiated at birth 
is slio-wn. The median I. Q. was 110.4, and the average I. Q. was 112.1. 

The median scores on the Haggerty-Olson-Wiclnnan rating schedules 
as well as normative values reported by Haggei-tj^-Olson-Wiclonan^ are 
shown in Table XVI. Sepai'ate medians are not reported according to 


Table XVI. Median Scores on the Haggerty-Olson-Wickman Behavior 
Eating Schedules “A” and “B” 



CASES 


r SCORE 

1 schedule “b” 

“No analgesia” group 

159 



“Analgesia” group 

111 

9.7 


“Asphyxia” group 

34 

7.0 


Normath’e value* 


8.6 

65.4 


‘From Haggerty, Olson and "WicUman.^ 


sex, as the number of eases is, as yet, too small. Tliis series fails to reveal 
a- marked trend, as there is no striking difference between the various 
groups of cases. The data tend to indicate that behavior problems occur 
with no greater frequency in our children who Avere asphyxiated at birth 
than in average children tested by Haggerty, Olson, and Wickman.^ 

DISCUSSION 

Serious anoxia occurring during pregnancy and labor may be respon- 
sible for many stillbirths and neonatal deatlis. In addition, a relation- 
ship between birth injury and later degen eratiim lesions in the brain 
has been reported by many neurologists. Schreiber^^ noted that 70 
per cent of a large group of children, having brain defects, Avere found 
to have been asphyxiated at birth. Various mechanisms may operate 
to deprive the fetal brain tissue of oxygen. Barcroft® and Peters and 
Van Slj'-ke® haA^e classified anoxia as anoxic, anemic, stagnant, and 
histotoxic. In anoxic anoxia the arterial blood is insufficiently saturated 
Avith oxygen. Anemic anoxia results Avhen the oxygen-carrying poAver of 
the blood is decreased. Stagnant anoxia oceurs if less than the nomal 
amount of circulating blood is carried to the cells. Histotoxic anoxia 
Avill develop even though the oxygen supply is normal if the cells are 
so altered that they cannot utilize the available oxygen. 

During pregnancy one or more of these mechanisms may operate to 
produce anoxia. Premature separation of the placenta, placental dis- 
ease, nitrous oxide anesthesia given for minor operations, pneumonia 
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our intention to continue testing the local children each year, as they 
are admitted to the public school system, until the series is large enough 
to be of clinical importance. 

Material and Methods . — Eight hundred and sixty-one consecutive 
births were used in this follow-up study. Owing to peculiar local condi- 
tions a large number of patients come from distant points. Therefore 
it was possible to make tests on only 270 children. Of the 861 babies, 29 
failed to survive. As all previables ivere included, the uncorrected fetal 
mortality was 3.3 per cent. Eight hundred and thirty-tivo babies were 
discharged from the hospital alive. The present status of the 832 is 
shovm in Table XIV. A summary of the birth records of the 270 chil- 
dren, now in school, is shown in Table XV. 

Table XIV. Tabulation op Omitted Cases 


Cliildren. in sciiool and tested 270 

Children out of school — not tested (injury, 

rheumatic fever, etc.)* 9 

Died after discharge from the hospital! 8 

Nonresidents 378 

Moved 155 

Unable to trace (moved?) 3 

Illegitimate (not known) 9 


Total 832 


*It is planned to test these children as the study is completed. 
tFive died of upper respiratory infections ; two were cretins ; one died of accidental 
causes ; only one, a premature cretin, was apneic at birth. 


Table XV, Incidence op Neonatal Apnea on Tested Children 



CASES 

PER CENT 


NO APNEA 

MILD APNEA 

SEVERE APNEA 

No analgesia 

159 

96.2 



Analgesia 

111 

74.8 



Total 


87.4 




Two methods of testing the 270 school children were used. First, each 
child was given the Knlilmann-Anderson’’ Intelligence Tests. These tests 
were conducted by examiners working under well-trained supervision. 
The tests were scored by one individual. From this data median and 
average intelligence quotients were obtained for the entire group, for 
those having analgesia, for those in whom analgesia was not emploj^ed, 
and for the group that were apneic at birth. 

supplement the Kuhlmaim-Anderson" tests, the Haggerty-Olson- 
lelvman'* behavior rating schedules were used. This evaluation demon- 
strates both the weaknesses and assets of the individual child. One 
portion of the tests tends to bring out the frequency of various behavior 
pioblems. The balance of the test gives a graphic rating for various in- 
elleetual, physical, social, and emotional traits. The schedules were 
completed in each case by the teacher who was in daily contact witli the 
e nia. ^ Schedule A in the test consists of a list of behavior problems 
occuiring in elementary school children, and Schedule B consists of a 
giapluc scale for each of the 35 intellectual, physical, social, and emo- 
T make up a well-developed child. In each schedule 

igii score depicts too frequent occurrence of behavior problems or 
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with inadequate aeration or the use of sulfanilamide and other drugs 
which reduce the oxygen carrying power of the blood may contribute 
to intrauterine anoxia. Eclampsia with its resultant physicochemical 
alteration of the cell may interfere Avith cellular oxidation. 

Anemia may he an important factor in producing anoxia at any time 
during pregnancj^ or labor. An increase in severe apnea is noted when 
the maternal hemoglobin is below 11.0 Gm. Our study Avas made at an 
altitude of approximately 3,300 feet. It is possible that in loAver alti- 
tudes a loAver level of hemoglobin Avould be necessaiy to demonstrate 
such a high incidence of sCAmre apnea. As a physiologic anemia is fre- 
quent during pregnancy, and as inadequate diet, poor living conditions, 
cardiac disease, or acute infections ma 3 ’' be superimposed, a severe 
anemia maj’’ develop. In addition, threatened abortion AAuth hemorrhage 
or hemorrhage from placenta previa or premature separation of the 
placenta may rapidlj'- produce severe anemia Avith resultant anemic 
anoxia. All anemias of pregnancj’- should be treated and anj’' patient 
AAdiose hemoglobin is beloAv 11.0 Gm. should be giAmn blood if the re- 
sponse to medication is sIoav. 

During labor if fever is present, the unusual demand for oxygen may 
limit the supplj-- to the fetus. Pressure on the cord, a knot in the 
cord, or tight coils about the neck maj^ also serve to prevent an adequate 
amount of oxygen reaching the fetus. Any trauma or increased pres- 
sure on the bab.y’s head prevents free circulation, and as a result the 
blood carries less oxj^gen to the brain and may produce stagnant anoxia 
Avith resultant degenerative changes in the cerebral cells. This is per- 
haps the most frequent cause of neonatal anoxia, as in evexy labor the 
baby’s head is subjected to trauma during both the first and second 
stages. If unusual trauma is present, and intracranial pressure increases 
due to eei’ebi’al edema or hemoiThage, localized areas may be deprived 
of ox 3 '’gen Avith resultant necrosis. Hartman® has sIioaaui that trauma 
Avithout demonstrable fracture, pi’oduces cerebral lesions similar to those 
produced by other anoxic factors. The normal expellant poAvers of 
labor produce a mild concussion. If these poAvers are abnormally great 
or if disproportion exists, an increase in the incidence of anoxia Avould 


be expected. 

Histotoxic anoxia maj^ occur during labor or delivery if delydration is 
pei’mitted to develop. Dehydration produces a relative concentration 
of cellular elements, and as a result the cell does not utilize aU the aA^ail- 
able oxygen. During long or complicated labors every precaution must 
be taken to avoid dehj^dration, stai’Amtion and fatigue. All of the com- 
mon drugs used to relieve pain during labor have been shoAAUi to increase 
the incidence of neonatal apnea. Cole and associates^ have shoAAm that 
even the use of aeknoAAdedged pharmacologic doses of scopolamine, 
morphine, or the common barbiturates greatlj’^ increase the degree of 
neonatal apnea. This dosage is much less than that generally used for 
full analgesia in obstetrics. The incidence of apnea Avas increased in 
our series even though small amounts of pentobarbital sodium an 
scopolamine Avere given. A high incidence of severe apnea Avas note 
in the babies born of mothers Avho became excited. Regardless of cause. 
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Fig. 1. Fig. 2. 

Fig. 1,— Histogram showing distribution of I. Q. for entire group tested (270 
cases) ; median 112.4 (dotted line), average 111.4. 

Fig. 2. — Histogram showing distribution of I. Q. for "no analgesia group" (159 
cases) ; median 111.7 (dotted line), average 110.8. 
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Fig. 3. Fig. 4. 

mnrn.?,; showing distribution of I. Q. for “analgesia group" (111 cases) ; 

median 113.2 (dotted line), awrage 112.3. 

showing distribution of I. Q. for "asphi-xiated group” (34 
ca^os) , median 110.4 (dotted line), average 112.1. 
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Pig. 5, a composite of the tabulated data, demonstrates the influence 
of various factors in the production of neonatal apnea. The white 
portion of the bar indicates the percentage of babies crying immediately 
after birth. The most important factor, trauma, may he produced by 
abnormal deliverj^, premature rupture of the membranes, outlet forceps, 
long second stage, or j’apid labor. In premature babies, even a normal 
delivery may be associated with considerable trauma. Some of the 
factors producing apnea cannot be avoided but cumulative factors in 
these patients should be prevented. Maternal anemia should be eon. 
trolled either by the routine use of some iron preparation or by the use 
of iron if indicated. Analgesia should be avoided if some uncontrollable 
factor such as anemia or prematurity is present. If analgesic medication 
is used an elective operative deliveiy should be postponed until the 
effect of the drug used is minimal. Eastman’ and Henderson® have 
emphasized that the brain tissue of an infant is most susceptible to 
oxygen want. Yant,^® Scbreiber and Gates,^- Hartman,® and others 
have shown that lesions in the brain are identical in all deaths from 
anoxia, regardless of cause. Scbreiber^ believes that even though 
the symptoms of cerebral anoxia may be alarming, complete recovery of 
function is possible, providing an adequate supply of air or oxygen is 
available before prolonged deprivation results in irreversible cellular 
destruction. 

Neonatal apnea cannot be prevented entirely. Eastman^ has said: 
“We hold to the belief that asphyxia neonatorum, in all of its manifesta- 
tions, is an example of profound oxygen want. For this reason the one 
urgent necessity in its treatment is oxygen, and by the same token, the 
one urgent requirement in its prevention is oxygen.” We have at- 
tempted to prevent anoxia by giving oxygen freely during the latter 
part of the second stage of labor. Every mother is given oxygen as long 
as the cord pulsates, and if the baby is apneic, oxygen or oxygen and 
CO, are supplied by means of gentle artificial respiration when pulsa- 
tions in the cord cease. In addition, .an attempt is made to reduce the 
incidence of neonatal apnea by the prevention of anemia and dehydra- 
tion; by restricting operative procedures to absolute indications; by 
avoiding early rupture of the membranes if possible; by using only 
small amounts of analgesic drugs ; and by supplementing light anesthesia 
with local anesthesia. 

Intelligence and behavior tests were made on 270 school children in 
order to evaluate this procedure. Adequate birth records were available 
for all of these children. The number studied is, as yet, too small to^ be 
of statistical significance. The median of the entire group is hig 
when compared with tests on general population groups, which may be 
partially accounted for by the economic group included in the 
Thirty-four, who had been apneic at birth, had a median I. Q. of 11 • 
as compared with a median of 100 in general studies. Of the apneic 
group, only 3 were below 100. The lowest I. Q. was 97. Five of tie 
34 had an I. Q. above 125. It is said that an I. Q. above 125 indicat^ 
superior intelligence. Even though only a small series has been stu le , 
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excitement is one of the first signs of cereliral anoxia. A baby born of a 
mother showing signs of anoxia would be very likely to be apneie at 
birth. The question of whether to use analgesic drugs and how much 
sliould be used, must be weighed carefully against the possible increased 
incidence of neonatal apnea and possible destructive cerebral anoxia. 
If the mother is properly prepared, most labors can be conducted with 
fair pain relief even though small amounts of analgesic drugs are used. 
In our series 50 per cent of the patients received satisfaetoiy pain re- 
lief. If small doses are used, the undesirable effects of histotoxic 
anoxia can be reduced. 



ABNORMAL DELIVERY TRAUMA 
PREMATURITY 

EARLY RUPTURE MEMBRAHES 
OUTLET FORCEPS 
MATERNAL ANEMIA 
LONG SECOND STAGE 
RAPID LABOR 
ANALGESIA -NORMAL 
NO ANALGESIA -NORMAL 


Fig. 5. — ^The effect of various obstetric factors in the production of neonatal apnea. 


During delivery the use of nitrous oxide-oxygen as an anesthetic 
agent may produce oxj^gen want. Murphy® states that surgical anes- 
thesia, defined as a state of muscular relaxation with adequate oxygen 
concentration, cannot be produced by nitrous oxide and oxygen. East- 
man- has shown that nitrous oxide-oxygen anesthesia given for periods 
of less than five minutes, and in proportions of 85 :15 or weaker, does 
not cause a harmful degree of anoxia. In the cases presented in this 
study, 50 per cent nitrous oxide and oxygen, supplemented by local 
anesthesia, was employed. This method permits the use of nitrous oxide 
as a relatively weak analgesic agent. If the danger of a harmful degree 

of anoxia is avoided, the objections to the nitrous oxide-oxygen mixture 
disappear. 

After delivery, anoxic anoxia may occur if the air passages are not 
c ear. Prompt removal of mucus in all babies immediately after birth 
seems to stimulate respiration, as it is rarely necessary to use a tracheal 
ca leter. Neonatal anoxia maj^ not develop for some hours or da 3 ’s after 

due to increased intracranial pressure, a result 
01 cerebral edema or hemoi’rhage. 
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allows us to reduce the scopolamine by half and got the same amount of amnesia. 
Some of the men are still u.sing small doses of morphine, but most of us have 
eliminated morphine entirely. 

It is my experience that the analgesia is not necessarily the cause of the asplij-xia. 
It is more likely to be due to the general anesthetic which is given at the time of 
delivery. We liave used chloroform for a long time, and I believe from the work 
of Eastman that chloroform has less asphyxiating effect than any other anesthetic. 
The trick is to give chloroform openly and slowly. With the combination of 
scopolamine, the barbiturate and this general anesthetic we see very little asphyxia. 
Nitrous oxide given at the time of delivery has shown a very definite increase 
in asphyxia. 

So far as the question of the intelligence quotient of these children is concerned, 
I think what Dr. McPhail has brought out is just about what one would expect. 
IVlien we started using twiliglit sleep we were criticized because of the aftereffects on 
the child, but on account of its transitory character, I always felt there would be no 
permanent effect either on the mother or the child. 

DE. GEOEGE W. KOSMAK, New York, N. Y. — In New York we have become 
interested lately, through a report from the Health Department, in the enormous prob- 
lem of the crippled child in tlie educational system. A study wms made of these 
crippled children over a period of three to five years and an attempt was made to 
develop some knowledge as to the causation of these conditions. The obstetric in- 
fluence in this investigation was not a very important or definite one, because the 
entire subject was dismissed with the statement that in one-third of all these cases 
birth trauma was given as tlie cause of the crippling. 

A few of us rather demurred at that wholesale designation, and we have ap- 
pointed in the Academy of Medicine a Committee to study this entire subject of 
congenitally crippled children througli the medium of a group that includes the 
obstetrician, neurologist, pediatrist, and orthopedist. It was found that in this 
survey about three-tenths of those under investigation had developed cerebral palsy. 
Now it is easy enough to ascribe the development of cerebral palsy to obstetric injury 
if the mother is simply asked whether she had a forceps delivery. Of course, nowadays 
a large proportion of women are delivered by instrumental means, and it is hardly fair 
to attribute the occurrence of cerebral palsy to the trauma at birth simply by asking 
that one question. 

What Dr. McPhail has said about the aftereffects on the future intellectual life 
of the child is very important, and I think we must solve the problem of the oc- 
currence of such crippling conditions by a much wider investigation. Several of the 
men who came into these conferences admitted quite freely, men who had large 
experience with cerebral palsy, that trauma did not enter into the problem at all. 

Unfortunately, these children do not die at an early age, and there is little 
possibility of getting autopsies, but the men who have observed these children came 
to the conclusion that in many of the cases we were not dealing with any injuries 
that could be attributed to the labor but rather with some shortcomings in the 
development of their nervous systems. So, while Dr. McPhail ’s observations are of 
great interest, I do not believe they will help us a great deal in any attempt to 
find the underlying causes in such unfortunate conditions as cerebral palsy and 
similar disturbances. However, I think we should be very grateful if a definite study 
along the lines he has pursued could be more universally developed throughout t le 
country so that we might get some definite loiowledge as to the underlying conditions 
that develop in these children later in life. 

DE. WILLIAM E. CALDWELL, New York, N. Y.— Dr. McPhail has pointed 
out that a long, slow labor does not necessarily mean an apneic baby. It is the 
strong spasmodic contractions of the uterus against the resistance of the soft par s 
or the bony pelvis that gives apneic babies and birth injuries, especially in prema ure 

babies. _ i i f 

Asphyxia per se should increase the fetal heart rate. The slowing feta 
means that there is obstruction to the fetal circulation necessitating t le s o"i n 
heart to overcome such an obstruction. With the rupture of the mem ranes an 
with the descent of the head into the pelvis, the placental site is grea y c 
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it would seem safe to say that the figures do not indicate mental re- 
tardation in the apneie group. If such a conclusion is permissible, this 
preliminary study indicates that apnea may he present at birth without 
severe anoxia and its resultant cerebral damage, providing oxygen is 
administered during the apneie period. 

CONCLUSIONS 

1. Abnormal delivery, prematurity, early rupture of the membranes, 
outlet forceps, maternal anemia, long second stage, rapid labor, and the 
use of analgesic drugs are important factors in the production of neo- 
natal apnea. 

2. The incidence of neonatal apnea may be reduced by the prevention 
of anemia and dehydration; by restricting operative procedures to ab- 
solute indications; by preserving the membranes if possible; by using 
small amounts of analgesic drugs; by supplementing light anesthesia 
with local anesthesia; and by the liberal use of oxygen. 

3. The importance of recognizing the factors frequently associated 
with neonatal apnea is stressed so that we may avoid, if possible, super- 
imposing factors which would tend to increase the incidence of serious 
cerebral anoxia. 

4. Two hundred and seventy school children were studied, using 
standard intelligence and behavior tests. At birth each of these ehil- 
dren had received oxygen until respirations were established and until 
the color remained pink. The data tend to show that the few babies 
who were apneie at birth, did not show evidence of mental retardation 
when they reached school age. 
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DISCUSSION 

tl SCBWAEZ, St. Louis, Mo. — Dr. McPhail shows very conclusively 

la here is^ increase in the asphyxia during analgesia. He also states that he does 
no carry tliis analgesia out to the extent where amnesia is to be expected, although 
a certain percentage of his patients have complete amnesia. 

in ^ number of years, we gave analgesia excessively. We started 

unfl original method of Gwathmey and continued using that method 

Rec' H or nine years ago when we substituted barbituric acid by mouth, 

an y Tve have been using seconal, 1% to 3 gr., with scopolamine. The seconal 



VITAIIIN THEEAPY IN VULVAE DEEMATOSES* 
Components of the B Cojiflex 
H. Close Hesseltine, M.D., Chicago, III. 

fFrovi the Department of Obstetrics and Gynecology of the University of Chicago 
and the Chicago Lying-in Hospital ) . 

'^HE clinical similarity of mycotic vulvitis ■ to chronic atrophic 
A vulvitis was emphasized in 1937, hut the underlying cause for the 
latter condition was not explained. While pursuing this problem, it 
became necessary to investigate the influence of at least some of the 
vitamins, especially factors of the B complex. To 15 cases of chronic 
atrophic dermatitis of the vulva, 5 eases of an undetermined type of 
vulvitis and 2 cases of unexplained \ailvar pruritus are added to make a 
total of 22 individuals studied with respect to clinical and symptomatic 
responses to single and combined factors of the vitamin B complex. 

Although unexpected improvements occurred in some, others did not 
yield to the same therapy. By election this evaluation is concerned 
with the importance of thiamin hydrochloride (Bi), alone or with ribo- 
flavin (Bg formerly G), nicotinic acid or nicotinamide, pyridoxine (BJ, 
and calcium pantothenate. The procedure followed on the whole the 
trial and error method, because so far the enormous literature lacks 
reference to a concrete program for such an investigation. The dosage 
needs establishment. Considerable ignorance exists regarding the in- 
terrelationship not only of these five members of the vitamin B complex 
but also of the other B factors as well as vitamins A, C, D, E, and K. 

As proposed by Adair and Davis, the term chronic atrophic dermatitis 
of the vulva is employed at the Chicago Lying-in Hospital to designate 
chronic atrophic vulvitis, leucoplakic vulvitis, kraurosis in the broad 
sense, and other such synonyms. 


literature 


Microscopic examination makes positive the diagnosis, yet the lucid 
and photographic descriptions by Taussig, Adair and Davis, and Hunt 
and Bonney and others offer support to the clinical or macroscopic diag- 
nosis of chronic atrophic dermatitis of the vulva. From two to four 
stages are recognized by most investigators. Adair and Davis and 
Taussig agree upon three stages. The importance of differential diag- 
nosis stands out when one notes the unanimity of opinion s the liter- 
ature. Taussig earlier and then Hunt recorded in detail pathologic 
and symptomatologic aspects of chronic atrophic vulvitis. 

Some differenees prevail on the therapeutic approach. Montgomery 
and CounseUer recommend nerve resection, a few counter with nerve 
blocking much after the pattern of Wilson by alcoholic injection, i ic 
majority of gynecologists agree with Adair and Davis, Taussig, Kimba , 


•Read, by invitation, at the Sixty-Si.xth Annual Meeting of the American Gyne- 
cological Society, Colorado Springs, Colo., May 26 to 28, 1941. 
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pressed, especially at the height of a eontraetion. Again the cord may be com- 
pressed between the child and the birth canal. Occasionally a cord is so tightly 
bound around the neck or the child’s body that further descent obstructs the cord 
circulation. Obviously the treatment is to relax the uterus, to give the woman 
oxygen, and to displace the presenting part upward until the fetal heart has re- 
turned to its normal rate. In cases where the scalp can be seen, increasing cyanosis, 
especially when accompanied with a slow heart, calls for oxygen to the mother, 
relaxation of the uterus, and displacement of the presenting part upward. 

To relax the uterus, as has been brought out by Eastman and others, there is no 
drug that works as well as chloroform. To relieve apnea, as Dr. McPhail has 
pointed out, pure oxygen inhaled bj' the mother is essential. We should condemn 
very strongly the attempts to deliver the mother by forceps while the venous system 
of the child is markedly congested, especially wlien the cervix or birth canal is not 
well retracted over the head. There are too many forceps being used for the 
immediate extraction of the child for fetal distress. 
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brewer’s yeast relieved the condition completely. However, yeast 
preparations contain not only factors of the B complex and other 
vitamins but amino acids. How these amino acids individually or col- 
lectively would affect these conditions remains unknown. 



Fig. 1. — Patient 20, aged 85. Hyperemia, edema, and altered tissues extend laterally 
beyond the vulva. Pruritus present for four years. (Reproduced from 35 mm. Koda- 
chrome picture.) 



Fig. 2 After thirtv-flve days of treatment on average daily intake of 25 mg. of 

Bi and 10 mg of B-. Slight recurrence on one occasion within past four 
Soinpletely retieved by administration of B. and B=. (Reproduced from 35 mm. Koda 


chrome picture.) 
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and others in their proposal of surgical removal or adequate vulvectomy. 
Norris and Block stressed by quotation the benefits gained from hor- 
mone therapy. On the premise that aehlorhj'-dria and deficiency of 
vitamm A resulted in the vulvar condition, Swift prescribes dilute 
hydrochloric acid and vitamin A. Recently Hunt describes secondary 
pellagrous manifestations closety resembling chronic atrophic vulvitis. 

Certain reports indicate that vitamins A and D are related to infec- 
tions and to leucoplalde change while vitamin C may be correlated with 
infections alone yet all in all these points remain unsolved. Thus, the 
magnitude of the field for studj’- becomes apparent. 

Special focus upon deficiencies in the components of the B complex 
as possible etiologie agents for certain conditions of the skin and 
lesions of the mucous membrane of the mouth came through the ob- 
servations of Spies, Cooper, and Blankenhorn; Dabney, Landor; and 
Sydenstricker, Geeslin, Templeton, and Weaver. Lesions not unlike 
those of the lips and oral cavities were found upon the \miva, vagina, 
perineum, and also scrotal areas. Dabney relieved idiopathic pruritus 
mfivae in 4 of 8 patients with nicotinic acid. Landor relied upon ribo- 
flavin for therapeutic advantage. Elvehjem challenged with the un- 
modified statement that each vitamin has a very limited effect on the 
animal body and can be used with success onlj^ when it is lacking. 
Hastings, Muus, and Bessey agreed with others that the B complex is 
concerned with oxidation. Thiamin liydroehloride serves as a catalyst 
of decarboxylation, of oxidation, and of dismutation of pyruvic acid, 
so avers Gruzman-Barron. These and other references demonstrate 
that in thiamin hydrochloride deficiency, pyruvic acid content of the 
blood and urine increases. Pyruvic acid is also one of the bj^-products 
of certain yeast-like organisms. Such intermediary products of metabo- 
lism, as pyruvic acid, whether excreted in the urine or produced in the 
genital tract by- the medical monilia, might create an opportunity for 
vulvar irritation. Such a modus operandi might explain certain sim- 
ilarities of mycotic vulvitis .and chronic atrophic vulvitis. 

The administration of ribofiavin alone and with other factors of the 
same complex causes cheilosis, stomatitis, and glossitis to vanish. 
Sydenstricker, Kelly, and Weaver warn that under experimental con- 
ditions large amounts of nicotinic acid in the presence of deficient diets 
seem to increase the requirement for ribofiavin and to precipitate signs 
of ariboflavinosis. This indicates the existence of a relationship or 
balance between these two components. The investigations of Spies, 
Bean, and Ashe; Spies, Ladish, and Bean; and Spies, Stanbery, Wil- 
liams, Jukes, and Babcock leave little doubt that pyridoxine (Bg) and 
pantothenatic acid are essential ’to human nutrition. It is yet to be 
established whether a characteristic type of vaginitis or vulvitis may be 
found in patients with vitamin deficiency diseases. Moreover, the de- 
scriptions of perineal and other genital lesions are insufficiently definite 
^ critical comparison with the undetermined type of vulvitis 
and chronic atrophic vulvitis of this series. 

Rhoads brought about the disappearance of pathologic and physi- 
ologic alterations (leucoplakia) of the oral mucosa with the ingestion of 
ar^ amounts of yeast. B complex deficiencies produced experimentally 
oy -Ylson Le-\vy, and Heublein improved only partially on thiamin hy- 
lochloride addition, but very little with riboflavin replacement, yet 
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difficulties in photography. The treatment consisted solely of the ad- 
ministration of vitamins. Other general and all local therapy were ex- 
cluded and even the diet and habits in general were unaltered in- 
tentionally. 

In undertaldng a study of the B complex one is faced immediately 
with at least 5 chemically pure substances. The order, the dosage, the 
route of administration, and the relationship to other components of 



Pig;. 4 . — After forty-two days of treatment, fissures closed, hyperemia and pruritus 
absent. Averaged daily 50 mg. Bi and 14 mg. B:. (Reproduced from 35 mm. Koda- 
chrome picture.) 


the group made for complexity of the study. Moreover, remissions or 
variations of chronic atrophic vulvar dermatitis and of undetermined 
vulvitis would nullify minor or temporary changes, presumably re- 
sulting from any therapy. 

The oral route of administration Avas used almost exclusively for this 
series. Parenteral administrations might Avell be investigated subse- 
quently. As has been pointed out, deficiency of thiamin hydrochloride 
may result from (a) inadequate diet, (b) inadequate absorption, (e) mn 
proper utilization, (d) faulty liver function, (e) vascular disease, an 
(f) prolonged infections. 
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principal symptom. (Reproduced from 30 mm. rv 


PROCEDURE AND RESULTS 

Obviously, the infrequency of undetermmed type of ’ PJ’-Y'J'J! 

and chronic atrophic vulvitis makes it difficult to acicum eiitire 

numher of patients for study. Through the coopera 
staff it Avas possible to amass 22 cases in a P®^no o pp , 
three years. The diagnosis Avas made or confirmed by o ^ 

of the staff. As a rule, the diagnosis resulted from ^ 

palpation, yet in a feAV instances biopsies confirmed le e qnme 

sions. Photographic records on 35 mm. kodachrome fihn e i 
error, perhaps, in respect to macroscopic superficial issue c , 

sequent to the administration of the various prepara ions. ^ . 

tioiis ill color or black and AAdiite prints from the origina co 
graphs have been unsatisfactory generally because o some 



708 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table I. Thiamin Chloride (B,) Only in Vulvar Dermatoses 


PATIENT 




DAILY 

fURmSSlI 

clinical and 

AGE 

VULVAR DIAGNOSIS 

STAGE 

DOSAGE 

SYMPTOMATIC 




j 

MG. 

null. 

RESULTS 

3 

47 

Vulvectomy 1 yr. prior; 

3 , 

20 

42 

No elianget 



clir. atrop. derm. 

1 



4 

39 

Clir. atrop. derm. 

3 

SO 

21 

Improved symptoms 
only 

Mod. improvement; 

5 

49 

Chr. atrop. derm. 

1 

10-30 

42 

6 

58 

Chr. atrop. derm. 

3 

20-60 

56 

poor co-operation 
Lost leucoplakia and 


57 

Chr. atrop. derm. 




sympt.; vitiligo un- 
changed 

7 

2 

20 

14 

Mod. improvement! 

10 

63 

Chr. atrop. derm. 

1-2 

60-80 

35 

Improved markedly 

11 

47 

Chr. atrop. derm. 

1 

20-30 

56 

Alleviated 

12 

43 

Chr. atrop. derm. 

1 

20-40 

42 

Alleviated 

13 

42 

Chr. atrop. derm. 

1 

20 

28 

Alleviated 

14 

43 

Chr. atrop. derm. 

1 

10 

21 

Alleviated 

15 

47 

Chr. atrop. derm. 

1-2 

40-80 

14 

Alleviated 

19 

64 

Vulvitis (undet.) 


20-80 

14 

Improved* 

21 

43 

Vulvar pruritus (undet.) 


5-15 

56 

Alleviated 

22 

I 43 

Vulvar pruritus (undet.) 


40 

7 

Improved 


•Followed with Bi + Bs. 

tFollowed with TRN6P (thiamin, riboflavin, nicotinamide, pyridoxine and pantO' 
thenate combined in tablet). 


Table II. Nicotinic Acid or Nicotinamide Only in Vulvar Dermatoses 


PATIENT 

AGE 

VULVAR DIAGNOSIS 

STAGE 

DAILY 

DOSAGE 

DAYS 

TREATED 

CLINICAL AND 
SYMPTOMATIC 
RESULTS 

2 

42 

Chr. atrop. derm. 

2 

200 mg. 

21 

Eelapsed under treat- 
ment 

4 

39 

Chr. atrop. derm, 
with vitiligo 

3 

200 mg. 

28 

Eelapsed under treat- 
ment 

5 

49 

Chr. atrop. derm. 

1 

225 mg. 

21 

Eelapsed under treat- 
ment 

16 

46 

Vulvitis (undet.) 


200-300 mg. 

21 

Unchanged 

19 

64 

Vulvitis (undet.) 


200 mg. 

14 

Unchanged 


Thiamin Hydrochloride (BJ and Eiboflavin (BJ in Tiilvar Dermatoses 


2 

42 

Chr. atrop. derm. 

2 

B. 

20-30 

B, 

2-5 

14 

Unchanged* 

8 

52 

Chr. atrop. derm. 

2 


10 

21 

Marked improvement 

9 

58 

Chr. atrop. derm. 

1-2 

40-60 

8-20 

42 

Marked improvement 

16 

46 

Vulvitis (undet.) 


80-60 

20-10 

21 

Unchanged 

19 

64 

Vulvitis (undet.) 


80-40 

20-10 

21 

Marked improvement 

20 

85 

Vulvitis (undet.) 



10 

35 

Alleviated 


•Followed by TRN6P (thiamin, riboflavin, nicotinamide, pyridoxine. and panto- 
thenate). 


in the 5 (Table II) subjected to such treatment there was hardly 
suggestion that these patients were pellagrins, for the 2 with vulvitis 
were unaffected and the 3 with chronic atrophic vulvitis had^ only 
slight sjnnptomatic improvement which shortly reverted to the original 

St3/tG» _ T -T 

As had been the plan, other components of the B complex were adaeu 
when improvement failed or did not progress satisfactorily. Thus, ribo- 
flavin (Bj) next came to trial in combination ivith thiamin hym’o- 
chloride (Table II continued). The fact that stomatitis, glossitis, 
and cheilosis vanish with adequate amounts of riboflavin might suggest 
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Tlie general plan called for the use of thiamin hydrochloride (Bi) 
orally in dosage varying from 5 to 80 mg. daily, bnt tending toward 
larger amounts. The first few patients received, often, proportionately 
smaller amounts, but as clinical and sjTnptomatie reaction seemed, at 
times, to be related to larger amounts, more was given. Lacking clin- 
ically usable tests, guidance came from clinical and sjunptomatie re- 
sponse. 

According to the usual standards, 19 of the 22 patients were free 
apparently of vitamin deficiency ; of the remaining 3, one existed on an 
inadequate diet, one most likely had a faulty or inadequate absorption, 
and the third one suffered from a protracted and unusual infection with 



Ei&. 5. Patient 15. Leucoplakic-like lesion between clitoris and urethra. (Keproduced 
from 35 mm. Kodachrome picture.) 

multiple draining areas. Table I lists those receiving thiamin hydro- 
chloride alone in relation to dosage, age, stage and type of lesions, length 
and results. Of the 11 cases of leueoplakic milvitis, 4 were 
alleinated; 1 remained unchanged; the leueoplakic area and sjmiptoms 
disappeared in 1 case but the vitiligo persisted. The remaining 5 were 
improved from a moderate to a considerable degree. The unalleviated 
patients are still under observation. The word “alleviated” expresses 
the idea of apparent cure, but sufficient time has not elapsed to estab- 
lish this point. 

If the lesions were manifestations of pellagra then nicotinic acid or 
nicotinamide should bring about improvement if not a cure. At least 
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Three had definite improvement and 1 was alleviated. This special tab- 
let is not commercially available, but its equivalent can be obtained by 
the administration of sufficient amounts of each of these substances. 

Perhaps a better picture may be had through a composite table 
(Table IV) which indicates the order and type of combinations given 
to each patient. As one might expect the Stage I chronic atrophic 
dermatitis of the vulva improved more dependably than the more severe 
and also the more chronic ones in which considerable alteration of tissue 
had taken place. One of the undetermined type of vulvitis group was 
alleviated, 3 improved, and 1 unchanged. According to the present 
observations Patient 19 might attain alleviation. Possibly 2 might 



Fig. 7. Fig. 8. 

Pig. 7. Patient 6. Biopsy of edge of perineal lesion conUrmed diagnosis of leuco- 

plakic lesion in chronic atrophic vulvitis. Note vitiligo above clitoris and on lama 
majora and perineum. (Reproduced from 35 mm. Kodachrome picture.) 

Pig. g. — Leucoplakic lesion and pruritus absent but vitiligo and atrophic change 
unaltered. Treated flfty-six days, average daily intake 40 mg. of Bi. (Reproduceo 
from 35 mm. ICodachrome picture.) 


be classed as chronic atrophic dermatitis, but infections resulting prob- 
ably from the trauma of scratching made it obligatory to place them 
in the class of undetermined. Pruritus is entirely subjective and hence 
not reliably evaluated bjr observations. Such symptoms lend their course 
to many influences. 

Some patients have been maintained on one or another of the vitamin 
B complex for considerable periods without evidence of intoxication, 
but further observations are imperative to verify the safety of this 
practice. If such large amounts are actually necessary, perhaps the 
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tliat this factor should be tried individually; and later a trial will be 
given to it alone. From these 6 cases, 2 were refractory to this manage- 
ment; 1 with a chronic atrophic vulvitis and 1 with undetermined 
vulvitis. One undetermined vulvitis ivas alleviated while 1 improved. 
Two eases of chronic atrophic vulvitis showed improvement. These 3 
improved cases now appear to be well on the waj^ to an apparent cure. 
One patient, aged S5 years, had a niece 64 years of age and both had an 
unexplained vulvitis, which was rather similar, yet they had apparently 
adequate diets and lived in different communities. 



Fig:. G. — Condition and syinptomsi^eviated in fourteen days. Average daily intake of 
Bi 60 mg’. (Reproduced from 35 mm. ICodachrome picture.) 


To combine the other three factors with and might shorten the 
study. A tablet with five factors Avas available. It contained 5 mg. 
of thiamin hydrochloride, 5 mg. of riboflavin, 25 mg. of nicotinamide, 
5 mg. of pju’idoxine (Bg), and 25 mg. of calcium pentothenate.®’ The 
daily dosage varied from 3 to 6 tablets but Aims usually 4. Most of the 
patients AA^ere giA^en additional Bj^ to make a daily total of B^ from 60 
to 100 mg. Seven patients on this combination gave Amried and unex- 
plained responses (Table III). Both patients AAdio had had recurrence 
after Amlvectomy, improved symptomatically, Aidiile the tissue changed 
only by regression of hj’peremia and healing of fissures, but the atrophic 
state an d vitiligo persisted. One patient has been a frank failure so far. 

•This and the other vitamin preparations •were supplied by Merck & Company. 
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action is pharmacologic rather than strictly a vitamin r&sponse If 
large doses are required the mixed proprietary products on the market 
would appear impotent or of very limited value because of their minute 
amounts, but proof is not yet forthcoming. 


SUMMARY 


These observations are presented for their scientific value alone. The 
data show that management as outlined above did not eradicate vitiligo 
or correct advanced (Stage 3) chronic atrophic dermatitis of the \mlva 
although symptoms may be partially or completely relieA^ed and fissures 
and leucoplakie areas may di.sappear. On the other hand the first stage 
of chronic atrophic vulvitis and certain other types of undetermined 
vulvitis may vanish with the administration of thiamin hydrochloride, 
thiamin hydrochloride and riboflavin, or multiple factors of the B com- 
plex. This difference may lie anticipated because response should be 
more likely before extreme tissue damage has occurred. Wlien pre- 
scribing factors of the B complex, sufficient amounts are indicated and 
a balance or relation of the factors maj’- be necessar.y. 

A tendency existed for recurrences in a few of the alleviated pa- 
tients, possibly because of premature withdrawal of the vitamins, pos- 
sibly because of some imbalance in the metabolism other than a de- 
ficiency disease process, or possibly because of some other state. Small 
doses may be needed for an indefinite period for some who responded to 
this management, but as yet a conclusion cannot be made. 

Although alleviations (presumable cures) transpired under the ad- 
ministration of factors of the B complex, these conditions have not 
been classed as manifestations of deficiency diseases. 

Moreover, one should not attempt such therapy for chronic atrophic 
dermatitis of the vulva unless one is prepared to observe and follow 
the ease for a sufficient length of time in order to establish satisfactory 
benefit to the patient or institute appropriate therapy such as vulvec- 
tomy, lest a malignancy develop. Sucli management is not yet endorsed 
except for individuals in such poor health tliat surgery -would not or 
should not be done and for those cases of vulvitis for -which an estab- 
lished therapy is -wanting. If the distress of chronic irritation can be 
relieved perhaps the incidence of malignancy might be reduced. 

The need for more and properly controlled studies for evaluation 
of these vitamins becomes evident especially to guard against their mis- 
use and abuse as well as to render better care for patients. Caution is 
stressed in the use of the vitamins. 


Appreciation is expressed for the thoughtful cooperation of the memhers of the ^ 

partment in this investigation and also for the valuable aid of Merck & 
supplying the vitamin preparations. 
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Table III. CoMBiNATioisr of Certain- B Cosipees Factors Only in 
Vulvar Dermatoses 

TEN6P (Each tablet contains thiamin 5 mg., ribofla-vdn 5 mg., nicotinamide 
25 mg., pjaidoxine 5 mg., Ca. pantothenate 25 mg.) -X 


PATIENT 

AGE 

VULVAR DIAGNOSIS 

STAGE 

DAYS 1 
TREATED 

CLINICAL AND 
SYMPTOMATIC RESULTS 

1 

68 

Chr. atrop. derm.; vulvec- 
tomy 2 yr. prior 

3 

1 

91 

Sjunptoms improved ; tis- 
sue unchanged 

2 

42 

Chr. atrop. derm. 

2 1 

35 

Unchanged 

3 

47 

Chr. atrop. derm. — Perin.; 
■vulvectomy 1 yr. prior 

3 

84 

Symptoms improved; tis- 
sue unchanged 

7 

57 

Chr. atrop. derm. 

2 

98 

Improved 

U 

43 

Chr. atrop. derm. 

1 

42 

Alleviated 

17 

39 

Vul-vitis (undet.) 


42 

Improved ; poor coopera- 
tion 

18 

1 

1 

31 

Vulvitis (undet.) 


28 

i 

Improved ; poor coopera- 
tion 

X = 3 to 6 tablets daily and usually enough more thiamin added to give total of 
60 to 100 mg. daily. 


Table IV. Treatment by Various Factors of the B Complex 


PATIENT 

AGE 

! 




& 

b4 

1 trn6p$ j 

1 

DAYS 

TREATED 

1 CLINICAL AND SYMPTOMATIC 
RESULTS 


Chronic Atrophic Vulvar Dermatitis 


1 

68 

3** 

mm 



1 

98 

Sympt. slightly impr.; tissue 


1 



I 




unch. 

2 

1 42 

2 

u 

1 

! 2 

3 

70 

Unchanged 

3 

4T 

3** 


1 


2 

126 

Symptoms impr.; tissue unch. 

4 

39 

3 

1 

2 



49 

Impr. symptomatically only 

5 

49 

1 

2 

1-3 



63 

Improved 

6 

58 i 

3 1 


1 



56 

Lost leucoplakia and sympt.; 









vitiligo unchanged 

7 

57 

2 


1 


9 

112 

Improved 

8 

52 

2 



1 


21 

Improved markedly 

9 

58 

1-2 



1 


42 

Improved markedly 

10 

63 

1-2 


1 



35 

Improved markedly 

11 

47 

1 1 


1 



56 

Alleviated 

12 

43 

1 1 


1 



28 

Alleviated 

13 

42 

1 


1 



28 

Alle-viated 

■ 14 

43 

1 


1 


2 

63 1 

Alleviated 

15 

47 

2 


1 



14 1 

Alleviated 


Vulvitis (Undetermined Type) 


16 

17 

18 

19 

20 

46 

39 

31 

64 

85 


1 

2 

1 

2 

3 

1 

1 

1 

42 

42 

14 

49 

35 

Unchanged 

Improved; poor cooperation 
Improved; poor cooperation 
Improved markedly 

Alle-viated 

_ Pruritus 

21 

_ 22 

43 

43 



1 

1 



56 

7 

Alle-viated 

Improved; poor cooperation 


1. 2, 3, etc., order in -which used. **-V-ulvectoniy previously- for chronic atrophic 
fB: Riboflavin. 


tablet 

'PR. . pyndoxme tBs] 5 niE 


contains thiamin 5 mg. ; riboflavin 5 mg. ; nicotinamide 25 
:. ; and Ca. pantothenate 25 mg.) usual extra Bi given. 




















special Article 


DEVELOPMENTS AND TEENDS IN GYNECOLOGY^' 


Henry E. Sigerist, M.D., Baltimore, Md. 

(From the Institute of the History of Medicine, The Johns HopMns University) 

I SHALL not attempt in a short address to cover the history of gyne- 
cology. It Avould be a futile endeavor, and besides I am sure that you 
are all familiar ivith the high lights of the history of your science and 
art. My task will be different. Taking gynecology as my subject, I 
would like to make a few general historical remarks and would like to 
show you that there are two aspects of the history of medicine. Unless 
we consider them both, we shall never attain to a comprehensive picture 
of developments. There are actually two histories of medicine. One is 
the history of medical science. It teaches how man gradually discovered 
the structure of the human body, the function of its organs, disease 
mechanisms, methods to diagnose disease conditions, to evaluate them in 
making a prognosis, and finally methods of treatment. The more Imowl- 
edge man had, the more effective his weapons became in the prevention 
and cure of illness. This, however, is only one side of the picture, and 
there is another aspect to it, the social and cultural history of medicine. 
Knowledge alone is not enough. It does not become effective unless we 
are able to apply it. Society must be ready to accept the physician’s 
advice, and here we find that religious and philosophic views, social and 
economic conditions had a tremendous infiuence and largely determined 
success or failure of medicine. 

There is another point that must be taken into consideration. Sci- 
entific research was applied to subjects that seemed important at the 
time. Valuations changed a great deal and were also determined by non- 
medical factors. Modern pediatries could not develop before chemistry 
had reached a certain level, but it could not develop either before it had 
been recognized that the child is more than a small-sized adult, and be- 
fore the position of the child in society had changed. This likewise was 
the case with gynecology. The attitude of society toward woman and 
her position in the social structure were just as important factors in the 
history of gynecology as medical science. I would like to illustrate this 
by going with you rapidly through the various periods of history. 

A determining point in the history of gynecology is to be found in the 
fact that sex plays a more important part in the life of woman than m 
that of man, and that she is more burdened by her sex. Nature has un- 
posed menstruation upon her, the long period of pregnancy, the pains ot 
childbirth, and the period of nursing. This explains two basic attitudes. 
Woman is periodically weakened by liei^ sex life and in need of pro- 
tection. She becomes dependent on somebody else, and this opens the 
door to exploitation. The history of exploitation of woman by m^_ is 
endless. Whoever has traveled in the eastern Mediterranean countries 


♦Read, by invitation, at the Sixty-Sixth Annual Meeting of the American Gyne- 
cological Society, Colorado Springs, Colo., May 26 to 28, 1941. 
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DISCUSSION 

DR. FRED J. TAUSSIG, St. Louis, Mo. — I have for many years sought to relieve 
cases of leucoplakie vulvitis and pruritus of the vulva by various nonsurgical proce- 
dures. Ointments were found to be of little, even palliative, benefit. Ovarian 
therapy, on the other hand, particularly since we have obtained more powerful 
products, such as stilbestrol, seems in a limited group of cases to have not only 
caused relief of symptoms but also to produce temporarily marked improvement in 
the vulvar skin. Those with less advanced lesions, in the so-called hypertrophic 
stage of leucoplakie vulvitis, show a higher percentage of relief. 

Many years ago !• had a patient with well-developed kraurosis, who refused opera- 
tion and later went to a general practitioner who put her on a low-protein, high 
carbohydrate diet with complete relief of symptoms and marked local benefit. 
Through other members of the family I learned that she remained well for three 
years, when she died suddenly of apoplexj'. Many of these women are advanced in 
years and not good operative risks, so that a nonsurgical treatment is worth con- 
sideration, 

I have tried Swift’s method of giving dilute hydrochloric acid with vitamin A 
m four or five cases but without any success. Thus far my experience with vitamin 
B complex is too recent to justify any opinion as to its efficacy. 

A definite leucokraurosis is so frequently the forerunner of cancer, that surgical 
ablation of the vulva and, if necessary, of the perianal skin, should in my opinion 
alone he considered. In my recent report on cancer of the vulva, I discussed several 
cases of leucoplakie vulvitis, that were not kept under close observation and later 
returned with a well-developed cancer. Any nonsurgical procedures therefore that 
give temporary relief may lull the patient into a state of false security. Such in- 
dividuals must be told to report for re-examination every four to six months for 
the rest of their lives, since the atrophic brittle skin is constantly subject to minute 
abrasions and cracks, from which a malignancy may develop. 

Of course we know little or nothing about the whys and wherefores of vitamin 
t lerapy and all apparent results must be analyzed with the greatest skepticism, but 
le history of medicine is full of examples of a proved therapeutic agent found 
ong before the manner of its action has been discovered. In view of the relative 
mfrequencj' of these chronic atrophic lesions of the vulva, I would suggest that in 
16 earlier cases a more extensive trial be given of this method of treatment with 
vitamin B complex in the dosage recommended by Dr. Hesseltine, so that we can 
arrive at some opinion of its value in the course of the next five years. 


(The remaining papers presented at the Sixty-Sixth Annual Meeting of the 
nierican Gynecological Society will he published in the Novemher issue.) 
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Childbirth was considered a physiologic process and was therefore not 
an object of medicine. In primitive society a woman, when her hour had 
come, went into the bushes or to the river, and came back after a while 
with the newborn infant. If help Avas needed, it Avas given by a felloAv 
Avoman Avho had gone through this experience herself and therefore 
kneAA’’ about it. This still happens todaj'’ all over the Avorld. And Avhen 
Avomen began to gii'e this aid professionally, they became midivives. 
The institution of midAvifery has played an extraordinarily important 
part in the history of medicine. Until a fcAv centuries ago, the midvafe 
Avas the gjmecologist and obstetrician of society. She had empirically 
acquired knoAvledge and skills, and in addition Avas the confidante of 
AA'^omen. She, and not the physician, Avas consulted by Avomen in all 
matters of sex. 

Having been trained in Europe Avliere the institution of midiidfery 
is still firnity established, I liaA’^e a high respect for the Avork of these 
Avomen. I liaA'e seen them in action in mountain Aullages of the 
Caucasus and among African tribes. As long as society cannot provide 
a trained obstetrician for CA^ery Avoman, the midAvife still has an im- 
portant part to play, and there arc conditions AAdiere she can achieve 
more than the plij^sieian. She has more time to spend Avitli the AAmman 
in labor, and is frequently closer to the people, one of them, speaking 
their oaaui language and familiar AAuth their customs. 

We do not knoAA' AAdien gynecology became a part of medicine. No 
date can be set for it. As soon as man began to obsei'A’^e symptoms of 
disease and to reason about them, he saAv that AVomen AA’^ere suffering 
from pains peculiar to them, from fluxes, discharges, and SAA^ellings, that 
their periods AA'ere irregular and that childbirth AAms not aliA'ays a 
physiologic process. Egyptian papyri and Babylonian cuneiform tablets 
all mention gynecologic symptoms and treatments. Magic took a rela- 
tively important part in this field of medicine. Amulets AA'ere Avorn. 
No Egyptian Avoman Avould enter labor Avithoiit having a statuette of the 
hippopotamus-shaped goddess Thoeris near by. Amulets are still AA'orn 
by Avomen in childbirth today. The old idea that in such nioments 
people are the ea.sy target of evil spirits still persists. From Herodotus 
Ave knoAv that Egyptian medicine at his time Avas highly specialized, 
that there Avere specialists for every organ and every disease. We do 
not hear of specialists for the female organs, for the good reason that 
these organs and the diseases of AVomen Avere the midiAufe ’s domain. Slie 
Avas the specialist. 

In ancient Greece the social position of Avoman varied a great deal 
according to tribes. Among the Dorians of Sparta girls took an active 
part in the physical exercises of boys. They Avere trained to be mothers 
of soldiers. Conditions Avere different among the lonians AA'here the 
girl greAV up in the house, Avas veiled in the streets and Avas married by 
her parents. She attended to the household duties, and the midAvife was 
her gynecologist. , 

In the fifth and fourth centuries B.G., there Avas a movement toward 
emancipation. Plato postulated equal rights and equal duties for men 
and Avomen including the duty to go to AA'ar. Aristotle considered AVoman 
an inferior being, an incomplete man, but he too Avanted to see her social 
position improved. Increased attention Avas paid to Avomen and tiieir 
ailments, and the Hippocratic Avritings reflect this trend. Physicians as 
a rule 'did not treat gjmecologic diseases, but they studied and dis- 
cussed them. More and more frequently inidAvives consulted Avitn 
physicians in difficult cases. From Hippocrates to Alexandria to Kome 
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remembers the familiar sight of a woman marching with heavj^ loads 
on her head and arms, followed by her hnsband and lord riding com- 
fortably on a donltey and smoking a cigarette. Even in onr own society 
we discriminate constantly against women, paying them lower wages 
than men for equal work. We discriminate against married teachers and 
against women students and physicians even in our own medical schools 
and hospitals. 

On the other hand, woman by giving birth to life became an object 
of worship. She is fertile like the soil. It was Imown that seed was 
needed for the plant to grow, but wherever the soil was fertile vegetation 
was found. The mystery of creation takes place in woman as it does 
in nature. Nature was worshiped, and so was woman. The Great 
Mother was a deity found in the earliest civilizations. Neolithic statu- 
ettes have been excavated repi’esenting a woman that consists of nothing 
but sex, and there can be hardly any doubt that they represent a deity. 
In some tribes the dead were buried, their heads covered with cowry 
shells. The shells were the symbol of the female genital organs, of the 
door to life. The shell caps were meant to help the dead in coming back 
to life again. This function of woman as the creator of life gave her 
prestige, and power at times, which explains why matriarchy was the 
social organization of many early tribes. 

The fertility of man was rarely questioned, and even today when a 
family has no children the wife is suspected first, and it is difficult to 
convince a husband that he may be responsible for the condition. 

The fact that the mystery of creation takes place in woman led to 
the view that the womb must be an organ of a special kind. The uterus 
was frequently viewed as a living organism of its own, endowed with 
independent motions, with desires and whims. One of our oldest 
medical documents, the gynecologic papyrus of Kahun written in the 
third millennium b.c. describes the uterus as being irritated or sluggish 
or wandering to places nffiere it does not belong. All these conditions 
were considered to be causes of disease. The word hysteria that we 
still use means nothing else but the disease of the hystera, which is the 
Greek word for uterus. In a medieval incantation that I found in a 
tenth-centupT manuscript the exorcising priest addresses himself to the 
uterus, conjuring it to remain in the place destined for it by God and 
not to wander through the human body causing disease. In votive offer- 
mgs the wonib was frequently represented as an animal, chiefly as a toad. 
Even in rational therapy certain procedures such as fumigations with 
odoriferous drugs were meant to please” the organ. 

Because sex played such an important part in woman’s life, and 
oecause new life came from her, more taboos were imposed upon her 
than upon man. In all ancient cults woman w^as considered unclean 
durmg her periods, during childbirth and in childbed. As long as she 
was unclean, she was not permitted to enter the temple, and her condi- 
non was considered contagious until she had undergone purification, 
ims gave her an isolated position in society. The concept of cleanliness 
was piu’ely spiritual, but it had hygienic consequences in that it pro- 
ected woman against sexual intercourse during menstruation and during 
le period of involution. These old views, familiar to us from Leviticus, 
aie still a,live, not only among Jews but in the whole Mohammedan world. 

leard in Bosnia that women there are not allowed to give birth to 
c maren in the house, since this would make it impure. They go to the 
aoics where the child is bom between a cow and a goat, and infections 
result quite frequently. 
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There was woman-worship in the Middle Ages too. There was a cult 
of Mary, but Mary was a virgin who had conceived without sin. There 
was a cult of woman in chivalry, but it was short-lived, had pagan ele- 
ments, and was limited to a small group. Throughout the Middle Ages 
woman was relegated to the home and kept subservient to man. 

Such conditions were not favorable for the development of gynecology, 
and hardly any progress was achieved during the period. Practices 
followed traditional lines and consisted of ancient reminiscences. 
Gynecology and obstetrics were in the hands of midAvives. The M^lMeres 
Salernitanac were midwives, specialists in the treatment of women’s 
ailments. Literature consisted mostty of catechisms, from that of 
Mustio in the sixth century a.d. to the Rosengarten of Rbsslin in 1513. 

A revolution was created in the Renaissance in this, as in other cul- 
tural fields. A neiv world developed in Western Europe Avhich Avas very 
different from the static AA'orld of the Middle Ages Avith its rigid regula- 
tions. The neAV Avorld appealed to the individual in man and called for 
free competition and free initiathm. The attitude toward woman 
changed, and voices Avere heard calling for her liberation. The great 
humanist Erasmus of Rotterdam in one of his Colloquies has a woman 
say: “Men are tya’ants . . . They use us as toys . . . They make us 
their laundresses and cooks and take great care to exclude us from all 
other functions. Let them keep for themselves the tasics of government 
and Avar, but the mother should at least have a vote AA'hen it comes to 
establishing her children. ’ ’ Another humanist, Cornelius Agrippa, in a 
Latin Disquisition on the Nobility and Preexcellence of the Female Sex, 
published in AntAverp in 1529, Avent even further Avhen he said; “Act- 
ing against all divine laAv, violating AAoth impunity natural justice, the 
tyranny of man has deprived Avoman of the liberty Avith Avhich she Avas 
endoAved at birth. ... As a child she is kept idle in the home. As if 
she Avere unable to attend to any higher function she is not permitted to 
touch anything but needle and thread.” Yet she has a claim to rights. 
Her part in the bearing of children is much more important than that 
of man. She nourishes those fragile little creatures and attends to 
their development. And is she not just as intelligent as the other sex? 
She has even more insight and acuteness of spirit. Guided by an 
instinct which is a privilege of her nature, she often sees things more 
correctly than philosophers and scholars. 

With this scientific and social background gynecology could not but 
progress. In the sixteenth century the foundation of a neAV descriptive, 
systematic human anatomy was laid. All the anatomists pf the time 
studied the female organs. Leonardo’s draAvings of the child in utero 
Avere the first to break a long tradition of diagrammatic pictures that 
illustrated catechisms from Mustio on. Vesalius observed that the pelvic 
bones do not separate in childbirth. Palloppio described the tubes; 
Aranzio observed deformities of the pelvis. . 

On the basis of this nCAV anatomy a neAV surgery was born, and tms 
immediately benefited obstetrics and gynecology. In Prance, Ambroise 
Pare became not only the “Pather of Surgery” but Avas also great y 
interested in obstetrics and called himself not only a surgeon but also an 
accoucheur. He and his disciple Guillemeau practiced podalic 
induced premature labor in cases of hemorrhage, and sutured tne 
perineum. Cesarean section had been practiced on the dead lor 
centuries, ever since an old Roman laiv had prescribed that no pregnan 
Avoman might be buried Avithout having the child removed. But noAV 
operation Avas practiced on the Imng Avoman, not by sow gelders as 
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and Soraniis women’s diseases appear in the medical literature, and 
there is no doubt that the Greek and Roman physicians had consider- 
able knowledge in the field. Many symptoms have been described cor- 
rectly, and diseases were treated with diets and drugs. Operations were 
performed, such as embryotomy and the podalic version. 

One point must be discussed particularly, because it presents some 
problems, namely, the ancient attitude toward abortion. The Hippo- 
cratic Oath forbids the physician to practice abortion. This is a rather 
startling prohibition because we knorv that abortion was practiced very 
frequently throughout antiquity and that it was recommended by 
philosophers as a method of regulating the population. Weaklings and 
crippled infants were destro.yed without hesitation, and it is difficult to 
understand why there should have been any inhibition in the case of 
abortion. I know only two possible explanations. The Oath seems to 
be a very old document reflecting conditions when medicine was a 
secret family lore. The Oath may have been close to certain religious 
movements, such as Orphism, which forbade the destruction of life in 
any form. Another possibility is that the physician was forbidden 
abortion because he should leave it to the people whose business it was, 
namely, the midwives, just as the Oath forbade the physician the practice 
of surgery. 

The situation changed completely with the advent of Christianity. 
Christianity came into the world as a religion that promised healing 
and redemption, both spiritually and physically. It addressed itself to 
the weak and sick, to the cripple and sinner, and it gave the sick man a 
preferential position in society. It was declared the dut.y of society to 
attend the sick, and nursing developed as never before. The attitude 
toward pagan medicine was by no means friendly in the beginning. As 
a religion, Christianity was primarily interested in the health of the 
soul, and a great deal of interpretation was required to justify care of 
the body, and to reconcile the new creed with ancient science. 

The attitude toward Avoman was by no means favorable for the de- 
velopment of gynecology. Man and Avoman Avere declared equals before 
God, spiritually, in the hereafter, but othei’Avise Avoman Avas considered 
an inferior being. Man Avas made from earth, but AAmman from man’s 
rib. Sill had come into the Avorld through Eve. Her sin Avas respon- 
sible for the pains of love and for the pains of childbirth. A church 
father called Avoman janua diaboli, the door to hell. 

These vieivs also influenced the attitude toAvard sex. The Greeks had 
takmi sexual intercourse for granted and had looked at it as a physio- 
logic process that Avas recommended sometimes for reasons of hygiene. 
Christianity considered sexual intercourse sinful unless it Avas per- 
lormed by married persons Avith the definite purpose of procreating 
children. Origenes Avent so far as to postulate that it should be per- 
tormed dispassionately, and that eAmn then it should not take place in a 
room Avhere people praA". The soul counted and salvation Avas the 
pnrpose of life. Abortion Avas considered murder of a particularly 
vicious kind, because it prevented a human being from being baptized, 
raced with the alternative of saAung mother or child, the physician Avas 
to sacrifice the mother Avithout hesitation since the mother Avas already 
laptizcd and prepared for the hereafter, Avhile the unbaptized child 
vonld be relegated to limim. Contraception Avas even AA'orse because 
It prevented the creation of a human being. Christianity set rigid 
aboos on sexual matters, under AAdiieh the Western World had to suffer 
tor a long time. 
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midwives of the period, such as Louise Bourgeois, Marguerite du Tertre 
and Justine Siegemundin. They were skilled olistetricians, and their 
hooks were widely read. 

In the eighteenth century pathology became anatomic. From Vesalius 
on, pathologic changes had been observed in organs and such findings 
Avere collected by Theophile Bonet in his Sepulchretum of 1679. It was 
Morgagni, hoAvever, Avho in 1761 laid the foundation of modern patho- 
logic anatomy and created the method of pathologic research that Avas to 
be folloAA^ed from then on. In the third volume of his De Sedibus et 
Caiisis Morhorum he discussed pathologic changes of the female genital 
organs. In the folloAving years many dissertations Avere Avi’itten on such 
subjects, and the method of Morgagni Avas continued by Bichat and 
VirehoAv aa^Iio traced anatomic changes in the tissues and in the cell. On 
the basis of these studies the Amrious gynecologic diseases could be 
sharply defined, and most disea.sc entities that AA^e recognize today Avere 
established during the nineteentJi century in pursuit of this trend. 

As soon as pathologic anatom^’- Ava.s establislied, a ucav task AA^as set for 
clinical diagnostic. Its purpose became to recognize anatomic changes 
on the liAung organism Avith physical methods. This is AA^hy percussion 
and auscultation AA^ere introduced at that time and became chief methods 
of physical diagnostic. It Avas Lejumeau de Kergaradec AAdio had the 
brilliant idea of applying Laennec’s auscultation to Avatch the heartbeat 
of the fetus. 

The eighteenth eentuiy Avas an international century, BA^ery country 
made its contribution to gynecology. In England William Smellie and 
William Hunter produced their superb atlases of the pregnant uterus. 
Special lying-in hospitals Avere erected in every country. They not only 
improved the conditions of Avomen in childbirtli, but improved also 
the educational facilities for inidAviA'es. 

In the nineteenth century therapy became anatomic, and this explains 
the tremendous development of surgery. General anesthesia, antisepsis, 
and asepsis broke the age-old bonds tluit had impeded the progress of 
surgery. Anesthesia and asepsis AA'ere found because medicine had 
reached the point at Aviiicli surgery Avas no longer the ultimum refugium 
to Avhich resort Avas taken Aidien all other methods had failed, bAit had 
become a primary goal. Surgery rcA^olutionized gynecology and ob- 
stetrics. Major abdominal operations could be performed noAV. Large 
tumors could be removed Avithout danger to tlie patient, and cesarean 
section Avas no longer an act of desperation. The development of sur- 
gery also created a neAV type of hospital, and the number of deliveries 
that took place in hospitals increased considerably. In this great de- 
velopment American surgeons have played a very important part, and 
I need only remind you of the names of Ephraim McDoAvell and James 
Marion Sims. 

Today a cycle has come to an end. The anatomic approach in- 
augurated in the Eenaissance has been applied to one medical field after 
another, and today Ave are in a physiologic era. Physiology is m the 
foreground of all considerations. We no longer operate for a retro- 
flexion merely because the uterus does not hold the position prescribe 
for it by the textbooks. Function is being considered first of all. jNCAV 
physiologic discoveries, particularly that of hormones and vitamins.fi ave 
•stimulated botli gynecology and obstetrics. 

I cannot discuss the recent developments, and I need not do it because 
the gynecology that you practice today represents the experience ot tne 
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legend had it, but by the ablest surgeons. Guillemeau describes five 
cases of cesarean section, two of which he performed himself in the 
presence of Pare, while three were performed by others. They were aU 
fatal. The time was not yet ripe for major abdominal surgery. 

Midwives were still the chief practitioners of obstetrics and gynecology, 
but they were pledged frequently to call the surgeon in difficult cases. 
Many were in the service of the cities and their profession was regulated 
strictly. They were examined and had to follow fee schedules. In the 
sixteenth century the city of Ratisbon established old age and disability 
pensions for midwives. 

The seventeenth century was a period of great tensions and contrasts. 
While Descartes inaugurated a period of rationalism, the Counter- 
Reformation was launched, religious intolerance flourished, Campanella 
was tortured, and Giordano Bruno burned at the stake. At the same 
time, when absolutistic government prevailed in France, Spain and a 
number of other countries, democracy developed in England and 
Holland. In Prance -women became more and more articulate, claiming 
access to higher education. It was the time when Moliere wrote his 
Femmes Savantes and his Precieuses Ridicxiles. The Salon flourished in 
Prance where scientists were invited to present their discoveries before 
an audience of men and women. It was a mechanical age. Mathematics 
were highly cultivated, and the names of Descartes, Pascal, Leibnitz, 
and Neivton remind us of the great progress achieved in this field. In 
physics, dynamics and particularly hydrodynamics were in the fore- 
ground. Practical necessities forced scientists to take up these studies. 
Waterways were the chief highways of traffic. The journey from 
Constantinople to Venice was three times longer by land than by sea, 
and while the two-wheeled oxcart could not carry more than 2 tons of 
goods, the average-sized ship transported more than 600 tons. All these 
trends reflected themselves in medicine, and in gynecology also. 

In the seventeenth century, anatomy became anatomia animata, 
dynamic anatomy. William Harvey founded a new physiology, but he 
was an embryologist also. Embryology is another form of dynamic 
anatomy. Embryologic studies greatly benefited gynecology. Van 
Horne declared that the female testicles contain ova. Steno gave the 
ovaries their name, and de Graaf wote a classical monograph on the 
female genital organs, in 1672. In 1677 the spermatozoa were seen. 

Prance had its great century, the Siecle de Louis XPV, and the leading 
gjmecologist ivas Maurieeau whose textbook, first published in 1668, 
was used all over Europe. 

Holland had at that time its great period of expansion and coloniza- 
tion. More than any other country it developed its waterways. Henrik 
van Deventer was a goldsmith who became a physician ; being interested 
in mechanical problems, he entered the field of orthopedics. His wife 
was a midivife, and he became interested in the architecture and 
mechanics of the pelvis, a subject to which he made important con- 
tributions. It is not astonishing that this mechanical age produced the 
most important tool in obstetrics, the forceps. Invented by a barber 
sur^on Chamberlen, it was kept a familj’’ secret, was discovered inde- 
J^an Palfjm, and was approved by the Paris Academy in 

The education^ of midwives was improved. In 1630 they were given 
yegular (murses in Prance at the Hotel-Dieu. In Germany they were 
instructed by the municipal surgeons. Great names appear among the 
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I have shoAvn you that the gynecologist had two ancestors. The 
surgeon was his father, the midwife his mother. From the father he 
inherited techniques, Imowledge, and sldlls ; from the mother he received 
in addition the human touch. Like the midwife of old, he must be the 
confidant of women who consult him whenever they are in trouble, 
whether their ailments are organic or not. 

In gynecology and obstetrics as in every other field of medicine, the 
urgent problem of our day is to make whatever Imowledge we have avail- 
able to all who need it. Great progress has been achieved and many 
human lives are being saved that would have been lost irrevocably only 
yesterday. But we all Imow that conditions could be better than they 
are. In spite of all progress, with all the Imowledge and equipment we 
possess, we still lose in tliis country annually about 9,000 young 
mothers from the results of pregnancy and childbirth, and we lose many 
of them needlessly. Every year more than 180,000 young women go 
through the trying period of pregnancy and childbirth and the result 
is a dead child or one that vnll die during his first year of life. Our task 
is not yet solved. Science and technology developed more than ever be- 
fore. As a result medicine progressed, the structure of society changed, 
and so did the position of women in it. Conditions are totally different 
todaj’- from what they Avere one hundred or only fifty years ago. It is 
obvious that adjustments must be made. 

You as individuals and as a group are leaders in your field. Through 
your researches you have advanced the science of gjmecology consider- 
ably. Your society was founded in 1876 and Avhen you look back yon 
can be justly proud of your achievements, but you must remember that 
since 1876 the world has changed a great deal. New social problems 
have become very acute, and I am sure that in this field also the country 
is looking to you for leadership. 
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last fifty years. I would like to draw your attention, however, to the 
social history of the period, an aspect that has been frequently undei'- 
estimated. 

The Industrial Revolution was the event that had the most profound 
influence on the entire nineteenth century and on our days too. In- 
dustrialization created employment not only for men hut also for women 
and children. Women entered the process of production in increasing 
numbers. The textile industries were built up almost entirely with 
women labor, but women worked also in mines underground and in 
other industries .until factory legislation stopped some of the worse 
abuses. As a result, health conditions deteriorated, particularly among 
women. The population increased, especially the indigent population 
that lived crowded in slums, in the suburbs of cities, under atrocious 
hygienic conditions. We often forget that at the time ivhen the French 
clinic flourished and modern medicine was making tremendous progress, 
health conditions were exceedingly bad. The reports of Villerme in 
Prance, of 1840, and of Chadwick in England, of 1842, speak an eloquent 
language. 

Industrialization had other results. Women were doing men’s work. 
The development of industry would have been impossible without them. 
It was nothing but justice that they should have been entitled to share 
not only man’s labor but also his rights, that they should have had 
equal opportunities of education and that the professions should be open 
to them. It was felt that they should have a voice in the administration 
of the commonwealth. A long struggle ensued against the vested in- 
terests of men, a struggle that was not vnthout dramatic episodes. 
Women won their case in most civilized countries, at least to a certain 
extent. Their gains are now challenged in the Fascist countries. 

This whole development had some definite bearing on gynecology. 
Woman may have equal rights and all occupations may be open to her. 
Modern society needs her labor, but nevertheless she remains woman 
and carries the additional burden of her sex. She creates commodities 
and services, but she creates, in addition, our children. She is therefore 
entitled to added protection. She cannot be considered free and equal as 
long as pregnancy means loss of a job. If she is to be truly free and 
equal, she must be guaranteed regular vacations on full pay and the 
rest she needs during pregnancy and after childbirth -without loss of 
■H’ages. Maternity homes, nurseries, and all other means for the protec- 
tion and restoration of health must be made easily available to her. 

The strain of life in an industrial society -weighs heavity on the work- 
ing girl and woman, and maladjustments of some kind or another make 
them seek the advice of a gjmecologist. My colleague Sellheim in 
Leipzig used to say that a woman’s period is like a clock. Whenever 
something goes -vAuong in that complicated mechanism, the clock im- 
mediatelj' re-\'eals it by being fast or slow or otherwise wrong. Gyneco- 
logic complaints drive a woman to the physician, but her ailment may 
not necessarily be the result of a gjmeeologic disease. A psychologic or 
^^^^^di^stment may be responsible for it. A g;\Tiecologist who 

would be nothing but a surgeon would be utterlv helpless in such a 
case. 

as the word indicates, is the science of woman in health 
and disease, of her physiologic and pathologic processes and of all 
piolilenis peculiar to her. This requires that the gjmecologist be not only 
a scientist but also have a broad psvcholosic and social approach to his 
problems. ^ 



724 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Second American Congress of Obstetrics and Gynecology 

I N RESPONSE to a country-wide demand, a second Congress devoted 
to this important field of medicine will be held in St. Louis on April 
6 to 10, 1942. The success of the previous gathering in Cleveland in 
1939 may be measured by the attendance of several thousand persons, 
including physicians, nurses, public health workers, and ho.spital ad- 
ministrators. The program of the previous Congress embraced features 
appealing to each and all of these varied groups and that being pre- 
pared for the coming one will be equally catholic in its presentation. 

The good health and Avelfare of womankind constitutes an outstand- 
ing asset in every nation and all effort should be made to preserve her 
important functions. This country has been held up in the past as 
ii're.sponsive in this respect, whether jmstly or unjustly. It may he 
stated, however, that within recent years great and noteworthj'- prog- 
ress has been demonstrated, as is evidenced by the lowered mortality 
and morbidity rates associated with childbearing and the reduction of 
neonatal and early infancy deaths, throughout almost all parts of the 
United States. 

There are still many problems to be solved, medical, economic and 
social, and much more can he accomplished through the medium of con- 
gresses such as this and the opportunities thus afforded for the discus- 
sion and dissemination of ideas and proposals for further advancements 
in this field. 

Future issues of the Journal will present additional details of the 
program and other information relative to this important gathering. 
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Depriving: the Infant of Its Placental Blood 


W HETHER the time of clamping the umbilical cord is of significance 
to the baby has been a controversial subject for many years. Older 
Avorkers advocated late ligation in the belief that the greater amount 
of blood floAving to the baby Avas beneficial and the initial weight loss 
of the infant Avas less than after late clamping. Recently early clamp- 
ing has been practiced by those Avho advocate the use of placental 
blood for “blood bank” purposes but, even Avhen the blood is not col- 
lected, the practice is a common one. 

The amount of blood in the placenta is large, averaging over 100 c.c.'' 
In occasional instances it is over 200 c.c. About 50 per cent of this 
blood flows into the baby in the first minute after deliA'^ery and over 
90 per cent in the first ten minutes. Since the average blood volume 
for neAvborn infants is about 500 c.c., it is apparent that the placenta 
is capable of raising the blood A'^olume by about 20 per cent. It is of 
some interest to note that blood continues to enter the infant’s circu- 
lation after pulsation of the cord has ceased. 

Recently DeMarsh, Alt, Windle and Hillist undertook a study of the 
effect of early clamping of the cord on the red corpuscle count and 
the hemoglobin content of the blood during the first Aveek of life. They 
found that, in the group Avhere the cords Avere ligated early, the red 
corpuscle count and the hemoglobin were, on the average, loAver than 
in infants Avhose cords Avere clamped after the placentas had separated. 
The reticulocytes showed a higher average Amlue AA^hen early ligation 
Avas practiced, suggesting a greater demand for blood in this group 
than AARere clamping Avas delayed. 

These authors point out that the placental blood normally belongs to 
the infant and that its depriAmtion amounts to the equHalent of a 
rather seA’-ere hemorrhage. The loss of blood maj'- be a serious matter 
for the prematurely born infant, but CA’^en in the full-term infant the 
blood receiA'-ed from the placenta may be an important source of iron 
for the manufacture of hemoglobin later on. During the physiologic 
aneinia Avhich dcA’^elops in the first tAvo to three months of life, hemo- 
globin is broken doAvn, liberating iron. This iron is not lost from the 
body but is stored in the tissues and is used in the synthesis of hemo- 
globin as needed. It is quite possible that loss of placental blood is a 
factor predisposing to anemia during later infancy. 

The study of DeMarsh, Alt, "Windle and Hillis offers conAuncing 
CAidence in faA’or of late clamping of the cord. The use of placental 
ood for blood bank purposes hardly justifies interference Avith a 
physiologic process. 


Harry B^vkavxn*, hl.D. 

•HascJhorst, G., mid Alhnemw, A.: Ztschr. f. Geburtsh. ii. Gynak. OS; 103, 1930. 

t-UCMfly'Xll n T> At* -r^. „ , rt mi 

F., and Bilhs, T). S.: Thi 
A. M. A. IIG: 25CS. 1941. 


u-., ana Aiimelinp, A..- Ztsch; 

privinp AV. F., and BiUis, T>. S.: The Effect of De- 

"ik me Infant of its Placental Blood. J. ' '' ' ' 


723 



726 


AMERICAN journal OF OBSTETRICS ANb GYNECOLOOY 


This important text The Heart in Pregnancy and the Child-Bearing Ages by 
Hamilton and Thomson may be regarded as a logical outcome of the Cardiac Clinic 
in the Boston Lying-In Hospital. This clinic established years ago has continu- 
ously expressed its experiences in current literature. Here the entire subject is 
gathered together and offered to the physician interested either in cardiology or 
in obstetrics. 

The first section of the book opens -with a general discussion of heart disease 
and continues with the treatment of the cardiac woman who becomes pregnant. 
Dr. Frederick C. Irving, Obstetric Chief of the Boston Lying-in Hospital, has 
written a section dealing with the delivery and obstetric aftercare of cardiac 
patients who have become pregnant. The new policy of this hospital regarding 
such patients, to subject fewer women to abdominal hysterotomy and to salvage 
more babies, has resulted in a lowering of the maternal mortality rate from 6.4 
per cent to 2.6 per cent, and there has been but one death from heart failure 
compared to eiglit in the first series. Irving regards ether, carefully and properly 
given, to be the safest anesthetic in these cases, yet he does not feel that heart 
disease or failure per se contraindicates spinal anesthesia. Although in some re- 
ported series the majority of deaths of women with rheumatic disease who are 
pregnant occurred in the first twent 5 ’'-four hours after delivery, the authors state 
“that congestive heart failure rarely occurs or re-appears following delivery at 
term.” Circulatory burden is thoroughly discussed, many electrocardiographic 
tracings and x-rays of tlie heart are introduced to support the conclusions regard- 
ing the work of the heart during pregnanc 3 ^ 

The physiology of the normal and of the diseased heart in pregnancj’' are well 
contrasted. The authors regard the circulator}’- load in pregnancy to have reached 
the maximum before the ninth lunar month and note a decrease during the final 
weeks, tenth lunar month, of pregnancy. So far as the complications of pregnancy 
which are accompanied by renal or vascular lesions, generally grouped under term 
toxemias, are concerned, these abnormal manifestations are dealt with separately 
and at length. The authors do not regard eclampsia and pre-eclampsia as tending 
to be commonly followed by chronic heart disease, heart failure, or significant 
acute myocarditis. In discussing heart disease in young women, the authors state 
that the recurrence in rheumatic fever is very rare in the pregnant woman and 
in the puerperium, but may occur occasionally in girls under twenty-three years of 
age. There are chapters on neurocirculatory asthenia and bacterial endocarditis as 
well as other infrequently seen cardiac lesions in the childbearing age. The book is 
an outstanding contribution to obstetric literature. 

Philip F. Williams. 


In 1932 and 1935 Bernhard Zondek, in a monograph Hormone des Ovarkms und 
des Hypophysennjorderlappens, reported his voluminous and fundamental researches 
dealing with the sex hormones. The present monograph^ covers his work accom- 
plished since then and including 1940, mainly carried out in Jerusalem. 

The wide activities of this investigator and clinician embrace all of the sex 
hormones: pituitary, androgens, and estrogens as well as some of the other endo- 
crine glands, both from an expeifimental and clinical standpoint. 

The subjects covered include the occurrence of some estrogenic substances m 
nature; experimental and clinical investigations on the percutaneous use of estro 
gens and androgens; the effect of protracted treatment with high doses of estrogen; 
the fate of the sex hormones in the organisms; clinical investigations of the cycle 
of the female organism, and the mechanism of menstruation. Of particular inter- 
est is the inliibition of the pituitary function by estrogens which has been analyze^ , 
inclusive of the gonadotropic, thyrotropic and parathyrotropic, and adrenotropic 


3The He.aTt In Pregnancy and the Childbearing Age. By Burton E. Hamilton. M. -. 
Cardiologist to the Boston Lying-in Hospital, and IC Jefferson Thomson. JVl... ^ 
sociate Physician. Metropolitan Life Insurance Company Sanatorium, etc. ^ 11 ; 
section: Delivery and Obstetrical After-Care of Cardiacs, by Fr®A«rick C. 
Professor of Obstetrics, Harvard Medical School, etc. 402 pages. Little, 

Company, Boston, 1941. . 

^Clinical and Experimental Investigations of the Genital Functions Com- 

monal Regulations. By Bernhard Zondek. 264 pages. The Williams & Wil 
pany, Baltimore, 1941. 



Department of Book Reviews 

Conducted by Egbert T. Frank, M.D., New York 


Review of New Books'^' 


Gynecology and Obstetrics 

A second edition of Martins’ Gynecological Operalions'>^ has appeared after an 
interval of four years. The first edition was most favorably commented upon in 
tlie.se reviews. Likewise the comment on the English translation, prepared by 
Borland, was favorable. 

The new edition contains several additional operations; The extended vaginal 
hysterectomy after Schauta-Stoeckel, as practiced in Vienna, is very clearly and 
simply depicted and described. Partial colpoclysis, according to Labhardt, by 
reduction of the vaginal canal to pencil diameter and building up of a perineum 
almost to the urethra, applied to old women who are poor operative risks, under 
local anesthesia, is described. Cottes’ presacral sympathectomy has also been 
added. In addition to the new illustrations which illuminate the newly described 
operations, additional anatomical drawings of the female pelvic organs have been 
added. As mentioned in reviewing the first edition, the illustrations are particu- 
larly praiseworthy because of their simplification and schematization without loss 
of clearness and merit. The brief but incisive text is admirable in its clarity. 
This book has a wide scope. 

Egbert T. Frank. 


In this concise presentation Esfteniialft of Gynecology- Brady and Kurtz have 
augmented a series of lectures on gynecologj’ to nurses and have added a con- 
svderable amount of nursing procedures. .Such a clear and concise presentation 
should form an excellent textbook not only for nurses and the preclinical medical 
student as well as a means of quick review for phj-sieians preparing for hospital 
or State Board examinations. The division of the material is excellent, and the 
illustrations borrowed from many standard texts have been well chosen to cor- 
relate the descriptive text. There is a very fine chapter on female urologj*. The 
authors state that the interposition operation is preferred for complete prolapse of 
1 10 uterus at both teaching institutions in Baltimore. 

Philip F. Williams. 


department of Book Keviews will appear, in future, at regular inter- 
naiuely in January, May, and September. 

poarei? °f^ring contains few items because a large number of reviews ap- 

Wa':Iiinir?««”Tji'd 1 review should be forwarded to Dr. Hugo Ehrenfest, 3720 

Kion tsi\d., St. Louis, Mo., at least two months in advance of the above dates. 

H>i r . . R. T. F. 

'lor ,9P‘‘rationcn. Von Professor Dr. Heinrich Martius. Direktor 

mit ■4‘'T Silk, in Goettingen. Zweite verbesserte Auflage, 42t Seiten, 
.‘•en X?*' farbigen Abbildungen und Bilderreihen von Kaethe Droy- 

HNs ^ Thieme, Leipzig, 1941. 

vorsitv*'or*Wom-^ ® By Leo Brady. Assistant Professor of Gynecology, Uni- 
liistitiite TniinJ^Tj*’ 1 ®. 21"! Dthna Louise Kurtz, R.N., Head Nurse, Brady Urologic 
Bo.. New York Hospital, etc. 57 illustrations, 251 pages. The Alacmillan 
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The third volume of The Therapeutics of Internal Diseases^ edited by George 
Blumer, is devoted to the infectious diseases as well as the various types of para- 
sitisms. The book also takes up dehydration, edema, acidosis, metabolism, and 
the endocrine organs. While the first few sections are of little interest to the 
obstetrician, we find Martland giving a good discussion of asphyxia which should 
be of interest to the obstetrician. 

The discussion of edema and dehydration is pertinent to the care of pregnant 
women, and the treatment of various toxemic conditions. Mclvor in a well-written 
chapter on Pre- and Post-Operative Treatment has outlined the preparation for 
operation of patients ■with special diseasc.s, all of ■which are common in gynecologic 
practice. 

Under the section on Heart Diseases and Heart Failure there are two excellent 
sections on the heart in anesthesia and the general subject of marriage and 
pregnancy. 

Philip F. Williams. 


Cleckley in The Mask of Sanity^ has selected tliose psychopathic personalities 
who do not fit into the communitj', and j’ct today, in the eyes of the law, are pro- 
nounced sane. They arc serious problems for their relatives, the police, juries, 
and courts because in law, they are held responsible for their conduct. The author 
has seen a large number in the veteran hospitals. In these hospitals they form a 
serious problem as thcj' cannot draw compensation. 

These patients have no delusions, hallucinations, or signs of psychosis or psj'cho- 
neurosis. They may commit crimes, such as forgery and bigamy, for which they 
are arrested. They take part in brawls, drunkenness, wife beating, and similar less 
serious disturbances. In spite of promises, they relapse again and again. Some, 
who show no real criminal tendencies, take drugs. To avoid the consequences of 
their misdeeds, they voluntarilj' seek hospitals as a temporary refuge and as an 
expedient to escape legal consequences. They soon -n'eary of their confinement 
and insist upon being released. The hospital authorities are helpless because they 
cannot legally commit them, because of their being sane in the eyes of the law. 
Therefore they are again set at liberty. Among these individuals one finds busi- 
ness men, lawyers, physicians; among the nine case histories that he gives in 
detail, the author describes a well-known but unidentified psychiatrist. In this 
well and interestingly written monograph, the author pleads that some provision 
be made in law and in medicine to study and give adequate control and care for 
these patients. 

Bobert T. Frank. 


Gesellio has attempted the difficult task of reconstructing the life of Kamala, 
the wolf girl, from the diary placed at his disposal by the Eeverend J . A. L. Singh 
in whose orphanage Kamala spent the nine years of her human association. She 
lived approximately eight years ■with her wolf foster mother and died at the age 
of seventeen years at the orphanage. It took fully two years to wean her 
her wolpine ways. She never attained complete adjustment. The other child, 
Amala, lived for even a shorter period among humankind. 

Dr. Gesell 's interpretations are ingenious and interesting but far from convinc- 
ing. This applies particularly to his attempted visualization of Kamala ’s ■wolf life 
which, to me, resembles a iveak and emasculate imitation of Mowgli in Kipling s 

»The Therapeutics of Internal Diseases. 'Volume III. Supervising Editor George 
Blumer, Clinical Professor of Medicine, Yale University School of Medicine, em. 
Associate Editor Albert J. Sullivan, Adjunct Clinical Professor of Medicme. Leo 
Washington and Georgetown Medical Schools, etc. D. Appleton-Century Compa y, 

New York, 1941. TT.,fvpr- 

»The Mask of Sanity, By Hervey Cleckley. Professor of Neuropsychiatry. Unive 

sity of Georgia School of Medicine. The C. V. Moshy Company, St. Louis, law- 

“Wolf Child and Human Child, being a narrative Interpretation of the life hisio > 
of Kamala, the wolf girl. By ArAold Gesell. M.D.. Director of Yale University CUnic 
of Child Development. Illustrated with photographs and drawings, 107 pages, au. e 
and Brothers, New "York, 1941. 
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hormones. The estrogens do not react alike on these various functions. Of great 
importance are the investigations dealing with the production of uterine hemor- 
rhage in animals below the primates, by means of gonadal and estrogenic hormones. 

Egbert T. Frakk. 

This short brochure, Female Sex Hormones,^ contains four articles on the sex 
liormones, presented at the Bicentennial of the University of Pennsylvania. The 
first, by Doisy, gives a clear description of the chemistry and physiology of “The 
Ovarian Follicular Hormone. ’ ’ Philip E. Smith presents the ‘ ‘ Gonadotropic Hor- 
mones” and offers the evidence for and against there being two such hormones, 
one follicle stimulating and the other luteinizing. 

R. T. Frank takes up the “Hormonal Blood and Urine Status,” estrogenic, 
androgenic, progestational and gonadotropic, in the various conditions of health 
and disease. Elmer L. Sevringhaus concludes with a description of the ‘ ‘ Sex 
Hormone Therapy in the Female. ' ' 

Robert T. Frank. 

Spermatozoa and Sterility,^ a clinical manual by Weisman, is addressed to gyne- 
cologists and urologists as well as general practitioners. It covers everj' aspect 
of the subject, even such an unnecessary one as a description of pregnancy tests. 
The anatomy, the physiologj', and the chemistry of the spermatozoa are taken up. 
Jtinute techniques necessary for the stud}"^ of sperma in the male and recovery in 
the female are described. The causes and the treatment of male sterility, the 
sperma in cryptorchidism, artificial impregnation and its legal aspects, are some 
of the subjects covered. 

As every aspect of sperma and its implications are contained within the covers 
of this monograph, it is a valuable source book. The text is clear, concise, and 
well documented. 

Egbert T. Frank. 


Miscellaneous 

Gilbert Applehof, Jr., offers a valuable contribution to the study of the total 
structure of marriage, namely the viewpoint of the minister. Eev. Applehof has 
been counseling couples on marriage for a great many years, both in the marriage 
clinic and in the rectory. The material in his hook proceeds chronologically from 
adolescence, through the wedding and honeymoon, to the problems which arise 
later in marriage. He offers an interesting pre-marital questionnaire to be filled 
out bj’ both partners which includes actual biographical data and attitudes toward 
such things as: finances, emotional adjustment, attitudes toward home and mar- 
Tiage, religious and sex instruction and attitudes, health, social adjustment, and 
understanding of marriage problems. Although the questionnaire is limited, it 
should give the counselor a good idea of the situation. Despite the many merits 
of this book, which is filled with universally important information, it is a mar- 
riage manual for the naive and religious couple, and in this capacity a truly 
excellent and inspiring guide, but the more sophisticated group, while learning a 
great deal, might not be willing to accept the continual combination of complete 
rankness and openness mingled with' the stress on the religious aspect of the 
subject. Eev. Applehof portrays the sexual aspects of marriage without reserve, 
and yet on the next page ■will remind you that marriages are made in heaven. 


Yvonne deP. Frank. 


■ Hormones. 

Phia.^lOll*^ ^^'■''‘nshaus. 


By Edward A. Doisy. Philip E. Smith, Robert T. Frank, 
5S pages. University of PennsyU’ania Press, Philadel- 


.Tewffn Stcrilitj-. By Abner I. Weisman, M.D., Adjunct Gynecologist, 
r>14 ' Hospital, K. Y., etc. With a Foreword by Robert L. Dickinson, 

pages, ,, illustrations. Paul B. Hoeber, Inc., New York, 1941. 

Chur^Ii* Married. By Gilbert Applehof, Jr., Rector of St. John’s 

'lurcn. Alma. Mich. 21S pages. The Macmillan Company. New York. 1941. 
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Conducted by Hugo Ehrenfest, il.D. 


Selected Abstracts 


Menstruation 

AsUey-Montagu, M. F.: Physiology and the Origins of the Menstrual Prohibi- 
tions, Quart. Eev. Biol. 15: 211, 1940. 

In a very concise article Aslilcj’-Montagu here repeats the effort, often made 
before, to find in the results of recent scientific investigations a basis for an 
acceptable explanation of the old and still widely persisting belief that ‘ ‘ the female 
during her catamenia is considered to be herself unclean and as noxious as the 
effluvium itself. ’ ’ 

Folkloristic and related aspects of this question are quoted from the well-known 
works of Briffault, Havelock Ellis, Frazer, Floss and others. Next are given brief 
quotations from a verj' large number of recent studies, experimental, psychologic 
and particularly chemic, and their results arc criticall}' analyzed. The thoroughness 
of the writer’s efforts arc proved, c.g., by his discovery that many beauticians now 
advise against a permanent hair wave during the period, because it will not take 
as well. He feels that there might be a modicum of trutli in tliis assertion because 
"it is well known that the bioelectrical potential of the body differs from the 
normal during menstruation, as recently shown by Burr and Musselman. " In t us 
connection, however, he overlooks the fact that this momentary ^ change^ in t le 
electrical potential occurs only at the moment of rupture of the ripe follicle, i.e., 
some time before the start of the flow. It also seems surprising that the wnter 
fails to mention the established and significant role played by menstrual blood in the 

causation of definite allergic phenomena. 

In summarizing his studies, the author states that menstruous women apparently 
are capable of exerting noxious effects upon living tissues and that the 
agent seems to be an alkylamine, probably thimcthylamine. He concludes that it stiu 
is impossible to establish the possible physiologic origin of the various menstrua 

prohibitions. Ehrenfest. 


Cafiizares, R.: The Htero-Ovarian Cycle in the Cuban Woman, Eev. cubana de 
obst. y ginec. 2: 105, 1940. 

In a study of 200 white, negro, and mestizo women, the author 
statistical conclusions which are interesting in comparison ^ n -■ n nncl 

in the climate of the United States. The menarehe varied between tlie ages oi 
15. Most white women had their menstrual onset at 14 years, the ^ 1 jg 

the mestizoes showed two distinct groups commencing at the ages ^ . 

In the group as a whole a normal menarehe was reported for p 
dysmenorrhea in 31 per cent. A marked regularity in menstrua ^ , formula 

negro most regular; white women second. The most common ^,3 

was three days every twenty-eight days. The age of menopause in tl gr P 
45 to 54 years and the incidence of sterility was only 6.8 per cent. 

E. J. Weissman. 
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Jttrtffle Booh. IMore successful is the analysis of her life in the orphanage from 
which a number of important physiologic observations have been gleaned. Numer- 
ous photographs taken by Dr. Singh add interest to this unique biography. 

Robert T. Frank. 

Griffith and Mitchell have revised their book on Disease of Infants and Children 
uith a new title TexthooTc of Pediatrics.^ The influence of the entire pediatric 
group is reflected in the long list of names of those who have contributed to or 
assisted in the preparation of the book. The text brings in line the most recent 
advances and modern ideas in the treatment of the diseases of children. The 
authors have been particularly generous in the development of those conditions 
in which the obstetrician would be interested either directly at the time of de- 
livery or in the immediately postnatal period. They have devoted some forty 
pages to the disease of the newborn infant, not only from the standpoint of pre- 
maturity and immaturity but as well from the standpoint of infections and gen- 
eral conditions. The chapter on breast feeding and artificial feeding in the first 
year of life discusses the nutritional problems the obstetrician who continues care of 
the child will have to handle. One feels that this should be an excellent volume to 
have at hand in the Maternity Division of any hospital. 

Philip F. Williams. 

Dr. Mary McKibbin-Harper in the new book The Doctor Tahes a Soliday^^ has 
brought together some interesting sketches of her travels in the Far East. Already 
well knouTi for her previous travel books, Dr. McKibbin-Harper lays before one 
not only the tourist sights of the Near East and Orient but carries one through 
the various phases of medical practice in those lands. This unusual combination 
of travel lore, sociology, and medicine in foreign parts makes the book one which 
once begun is not easily laid down. 

Philip F. Williams. 


In the ® P- Crozer Grlfllth. Emeritus Professor of Pediatrics 

rics Colieiro ^nd A. Graeme Mitchell. Professor of Pediat- 

rcsol •’‘>0 University of Cincinnati, etc. Third edition, revised and 

’‘*''®^'^'''tions, 991 pages. W. B. Saunders Company, Philadelphia, 1041. 

pagos ” Holiday. By Mar\- McKibbin-Harper, M.D. Illustrated, 340 
The Torch Press, Cedar Rapids, Iowa. 1041. 



732 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The tliird purpose is to determine the date of the following menstrual flow in 
women who have irregular cycles. This knowledge will eliminate the necessity for 
performing repeated biopsies of the endometrium to obtain a premenstrual endo- 
metrium. 

J. P. Gkeenhill. 

Vollmann-Siebr, U.: Investigation of the Body Temperature of Women in Cor- 
relation With the Phases of the Genital Cycle, Monatschr. f. Geburtsh. u 
Gynak. Ill: 41 and 121, 1940. 

The author recorded the daily rectal temperatures for 284 menstrual cycles 
in 37 women and found that there is a biphasic wave-like curve during each menstrual 
cycle. There is a decrease in temperature following the menses and a characteristic 
increase in the intermenstruum. Likewise, there is a rise in temperature in the 
premenstrual period and a sudden fall just before the onset of bleeding. Men, 
children, and women past the menopause do not show any cyclic fluctuations in the 
rectal morning temperature. During pregnancy the temperature is strikingly con- 
stant. During the amenorrhea associated with lactation, there are also no cyclic 
variations but just before the onset of the first menses after delivery, the tempera- 
ture exliibits the biphasic curve again. 

The author made use of the temperature curves to determine the length of the 
post- and premenstrual phases. He observed that the duration of the premenstrual 
phase is relatively independent of the menstrual cycle, whereas the postmenstrual 
phase varies directly with the length of the cycle. 

J. P. Gkeenhill. 

Vollmann, R.: Statistical Analysis of the Phases of the Genital Cycle in Women 
hy Using Intermenstrual Pain as the Criterion of Ovulation, Monatschr. f, 
Geburtsh, u. Gynak. 110: 137, 1940. 

The symptomatologj', etiology, and physiology of intermenstrual pain are dis- 
cussed by Vollmann based on experimental research and a menstrual calendar 
record kept for three years by a patient. The author’s hj'pothesis is that inter- 
menstrual pain is similar to a viscerosensorj’’ reflex, the result of tubal spasms, 
determined by the menstrual cycle. In the opinion of the author, intermenstrual 
pain coincides with ovulation. 

J. P. Gkeenhill. 

Croci, C,: The Cold Pressor Test During the Menstrual Cycle, Monatschr. f. 
Geburtsh. u. Gynak. 110: 334, 1940. 

The author performed the cold pressor test on 18 w'omen during various times 
in the menstrual cycle. In 14 cases lie found a diminished response of the blood 
vessels at the time which corresponded to ovulation. He believes that the change 
in the reaction was an indication of impending ovulation. 

J. P. Gkeenhill. 

Morton, Daniel G., and Hayden, Charles T.: Incidence of Ovulation as Determined 
by Endometrial Biopsy, West. J. Surg. 49: 15, 1941. 

The investigation of the endometrium in successive cycles in normally men- 
struating, healthy young women indicates that anovulatory cycles are rare, 
probably not more than one in ten up to the age of 40 years. With the ap 
proach of menopause, after 40, the incidence of anovulatory cycles increases 
markedly, about one in two. Thus, it appears that the presence of essentially 
regular menstruation can be interpreted almost uniformly as an incidence ot 
normal, regular ovulation in women beloiv 40. _ 

These observations tend to minimize the importance of endometrial biopsy 
in sterility investigations in normally menstruating women. 

Hugo Ehrenfest. 
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Neufeld, N., and Boas, v. Emde; A Critical Review of the Cycloscope Method for 

the Diagnosis of Ovulation, J. Contraception 4: 99, 1939. 

During the last few years, Samuels of Amsterdam has published a number of 
articles in different medical journals describing a new method for the determination 
of the time of ovulation. Samuels makes the assumption that the cellular gas 
metabolism in the tissues, or tissue respiration, is a measure of the hormonal processes 
in the human body, and he describes a simple instrument, which he calls the cyclo- 
scope, by means of which the reduction time of the oxyliemoglobin in the blood can 
be exactly measured. 

Samuels thinks that by his reduction figures he has gained an insight into the 
hormonal processes which take place in the body of healthy and ill men and women, 
and he applies the spectroscope method extensively for diagnostic and therapeutic 
purposes. He thinks that after a short “provocative” treatment of the endocrine 
glands with short waves, he can diagnose all kinds of endocrine troubles and even 
state which of the glands is hyper- or liypofunctional. The diagnosis of tumors, 
the differential diagnosis of malignant and benign growths, of every early pregnancy, 
of impending abortion, etc., all this is a simple matter with this omnipotent in- 
strument. 

The spectroreductometer appears to be the same as the instrument of Drs. 
Dausset and Ferriers. The cycloscope is the same instrument as the French one, 
only somewhat simplified. 

The instrument with which. Norbert Neufeld and van Emde Boas made their 
tests was a spectroreductometer wliich is sold as Dr. Samuels’ cycloscope. 

As the authors have now judged the instrument to be faulty and the method to 
give no results to prove that there is repeated ovulation, they state that even if, with 
another instrument and another method, they could obtain a curve of the reduction 
time, it would be rash to draw conclusions that the reduction time is related to 
ovulation. 

Dr. Samuels’ proofs that ovulation takes place twice or three times a month 
are not conclusive. His foremost proofs are first, the results of the cycloscope, which 
the authors reject; and second, the published findings of laparotomies, wliich are 
very few and unconvincing. Various authors have often emphasized the fact that 
from inspection alone it is impossible to state with certainty how ripe the follicles 
are, or how old the corpus luteum is. 

J. P. Greenhill. 


Palmer, E., and Devillers, J.: Ovarian Cycle and Temperature Curve. Utilization 
for the Diagnosis of the Date of Ovulation, Comp. rend. Soc. frang. de gynec. 
9: 60, 1939. 


During the past year the authors have analyzed the temperature curves of women 
in whom the menstrual cycle was being studied. Rubinstein had shown that rectal 
temperatures taken between six and seven in the morning are at their minimum 
on the day of ovulation. Palmer and Devillers were also struck vrith the low 
emperatures observed at the beginning of the luteal phase of the cycle. They 
e leve that whereas it is not permissible to maintain that one can predict the day 
0 ovulation and the formation of a corpus luteum from the temperature curve, 
nevertheless when other signs and symptoms of ovulation are present, the temperature 
^rye fixes the date of ovulation in a more precise manner than do the other signs. 

IS information is important for three purposes. First to determine the period of 
ecundation. The beginning of this period is at the time of the second lowest tem- 
perature, the most favorable time is at the lowest temperature, and the entire period 
con inues only forty-eight hours after the drop in temperature. 

second purpose is to be able to attribute to ovulation certain intermenstrual 
IS urbances such as pain, bleeding, leucorrhea, breast symptoms, and general and 
psychic disturbances. 
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had failed, a splenectomy was performed. Normal periods were present during the 
year following operation. Careful examination of the blood including platelet 
counts and estimates of bleeding time are emphasized in the investigation of menor- 
rhagia where no local cause is found. 

Carl P. Huber. 

Greenhill, J. P., and Treed, S. C.: The Mechanism and Treatment of Premenstrual 

Distress With Ammonimn Chloride, Endocrinology 26: 529, 1940. 

It is postulated that the symptoms which occur in many women, premenstrually, 
result from the increase in extracellular fluid following sodium ion retention in the 
various tissues of the body. Therap 3 ' witli ammonium chloride for the purpose of 
removing the extracellular fluid thus formed, is effective in relieving the premenstrual 
distress or tension. 

The treatment was uniformly successful. All the patients were definitely relieved 
and were highly gratified with the therapj'. Gross edema did not occur in the 
patients who had previousl}' demonstrated it. Distention of the abdomen, nausea, 
and migraine were absent or insignificant during the ammonium chloride therapy. 
The patients claimed that they were less irritable and not subject to the periodic 
emotional upsets. All patients stated that there was an improved sense of well- 
being. 

J. Thornwell Witherspoon. 

Miller, Norman P.: Dysmenorrhea, Canad. M. A. J, 42: 349, 1940. 

The best approach to the treatment of dj’smenorrhea is through an understanding 
of the fundamental anatomj' and physiologj' of the structures involved. The nerve 
supply to the uterus may be of importance, due to the relation between emotional 
disturbances and menstrual disorders and also because of pathologic changes present 
in the nerve fibers and ganglion cells themselves. Disturbances in the blood supply 
of the pelvic organs, particularly stasis, may play an important part in the causation 
of congestive dysmenorrhea. Endocrine imbalance which may be either insufficient 
corpus luteum hormone or decreased estrogenic stimulation is important. The 
author warns that malpositions of the uterus, fibroids, infections, and endometriosis 
may cause dysmenorrhea but more often they do not. He feels that surgical treat- 
ment of dysmenorrhea is seldom necessary and that presacral neurectomy should be 
a last resort. 

Successful management depends upon a willingness to meet the challenge of 
dysmenorrhea as a medical problem, a good understanding of the subject, recognition 
that there may be overlapping of predisposing and causative factors. Treatment 
should have two objectives: (1) relief of pain and (2) the correction of the under- 
lying cause. 

Carl P. Huber. 

Wittkower, E., and Wilson, A. T. M.: Dysmenorrhoea and Sterility. Personality 

Studies, Brit. M. J. 2: 586, 1940. 

From a survey of biographic studies on 87 patients with dysm.enorrhea, sterility, 
or both, the author points out that these complaints usually are secondary to certain 
psychologic characteristics in the individual, which antedate the appearance o le 
symptoms. 

The survey included 57 unselected patients with primary dysmenorrhea and rfu 
patients with sterility of some years’ duration. Of these, 19 complained of boti 
dysmenorrhea and sterility. The control group consisted of 30 primigravidas wRo 
had never had dysmenorrhea. 

In considering the cliildhood characteristics, the reaction to the various pRase 
of adolescence, and the adult personality of these individuals, the author foun 
certain personality types predominantly associated with each of the complaints _un e 
consideration. There was noted an overlapping of these personality types m 
dividuals complaining of both dysmenorrhea and sterility. 
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Netter, Alljert: Anovulatory Menstruations, Presse med. 48: 333, 1940. 

The author reviews the known animal and human experimental endocrine facts 
relative to spontaneous and induced anovulatory menstruation. He concludes 
that the normal woman can have anovulatory menstrual periods from puberty 
to menopause. During the mature sexual period, the failure of ovulation is ex- 
ceptional. Such a failure of ovulation does account for certain cases of sterility 
with or without functional bleeding. The treatment of these latter cases un- 
fortunately is still very deceptive. 

Claie E. Folsome. 

Soskin, Samuel, Wachtel, Hans, and Hechter, Oscar: Prostigmine Methylsulfate 
for Delayed Menstruation, J. A. M. A. 114: 2090, 1940. 

The authors feel that since there is evidence in favor of the fact that the 
specific proliferative effects of estrogen are due to the acetylcholine liberating 
properties of the liormone, there is some connection between the parasympathetic 
nervous system and menstrual phenomena. It is seemingly possible that cases 
of delayed menstruation now generally ascribed to temporary endocrine dysfunctions 
might occur despite normal hormone secretion and be due to abnormally’ decreased 
vascular responsiveness. An attempt was, therefore, made to treat these cases by 
pharmacologic rather than by endocrine means. 

The preparation used was prostigmine methylsulfate (1-2,000), and this substance 
invariably’ precipitated the menstrual flow in cases of menstrual delay (nonpregnant). 
The average time that elapsed between the last injection and the beginning of the 
flow was twenty-eight hours. The longest interval was seventy-eight hours, and the 
shortest interval was four hours. One to three injections were given on successive 
mornings, and the amount given was usually 2 c.c. The prostigmine had no effect on 
cases of delayed menstruation due to pregnancy. This latter group of cases 
were all given 2 c.c. on three successive mornings. A suggestion is made that this 
test could be used as a test for pregnancy. 

William Berman. 

Shute, E.: The Diagnosis and Treatment of the Common Disorders of Menstrua- 
tion, J. Canad. M. A. 40: 38, 1939. 

Shute emphasizes the importance of attempting to determine the endocrine dis- 
turbance associated with menstrual abnormalities before hormone therapy is in- 
stituted. He recommends as a practical procedure, the estimation of blood 
estrogenic hormone level from determination of its antiproteolytic' power. 

Endocrine menorrhagia is usually’ associated with excessive blood estrogen. 
OUgomenorrhea is usually due to the reverse. Amenorrhea may be associated 
with either high or low blood levels. It is essential to determine which state is 
present and to discover if cyclic variations are present. The amenorrhea at the 
menopause may show similar relationships. 

Dysmenorrhea also may be associated with low blood estrogen levels as well as 
'vith excessive estrogenic secretion. 

All of these conditions must be looked upon as symptoms and not as syndromes, 
my should never be treated empirically. Where low estrogenic values are present, 
su stitution therapy with estradiol intramuscularly is recommended. In the presence 
0 excessive estrogenic activity, the following antiestrogens are suggested arranged 
approximately in order of ascending price and effectiveness: thyroid extract, prolan 
preparations, wheat germ oil, progesterone. 

Carl P. Huber. 

Menorrhagia Due to Essential Thrombocytopenia, Lancet 2: 684, 

of "f reports the case of a woman 27 years old with severe menorrhagia 

wa ^ y’ears’ duration. No local or hormonal cause for the bleeding 

as etermined and thrombocytopenia was discovered. After conservative measures 
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were given after the fourth spinal puncture. It had been found that corpus luteuni 
extract given orally once during an earlier attack liad given partial relief. 

Tollowing hypodermic use of proluton in the midcycle, the patient ceased to have 
headaches, vomiting, and photophobia. 

The authors make no comment upon the case other than to review the facts. 


Clair E. Polsome. 

MacGregor, T. N.: Amenorrhoea: Its Aetiology and Treatment, Brit. M J 

1: 717, 1938. 

With the premise that disappointing response to treatment of amenorrhea with 
the endocrines is probably due to indiscriminate administration, 97 cases are 
presented which have been investigated as thoroughlj' as present-day methods permit. 
The importance of a complete history and the role of anorexia nervosa and psychic 
shock in the production of .amenorrhea is brought out. X-ray of the sella turcica, 
basal metabolic rate, determination of sugar tolerance, and determination of the 
amount of gonadotropic and follicular hormone excreted in the urine serve as 
guides toward a more rational hormonal treatment. 

Twenty out of 97 cases investigated showed the amenorrhea to be due to recog- 
nizable pathology in the pituitary, ovaries, or uterus and in a few cases to systemic 
disease. In 77 cases, although no obvious pathologic condition was observed, labora- 
tory findings disclosed a disturbance of function, particular!}' in the ductless glands 
and concerned with the menstrual process. These cases are described as “func- 
tional. ’ ’ 

In treatment of functional amenorrhea, anorexia nervosa was most difBcult and 
was treated with combined systemic and psychologic methods, followed by gonado- 
tropic hormone. Patients with low basal metabolic rates were given thyroid and 
those with obesity were treated by a strict antiobesity diet. 

Thirty patients showing excess gonadotropic hormone in the urine 'were treated 
with estrogenic substances (estradiol benzoate). Twelve of them failed to respond 
to treatment. Sixteen responded irregularly. In 2 patients the menses became 
regular, and in one, remained regular for twelve months. 

Three out of 4 patients treated with anterior pituitary gland extract showed 
no response, ■while in the fourth uterine bleeding 'ivas produced for five months. Of 
16 patients treated with urine gonadotropic hormone only two responded satis- 
factorily. Thirty patients ivere treated with serum and urine gonadotropic hormone, 
with 10 responding satisfactorily. 

It is concluded that although the estrogens are of value in a few cases of amenor- 
rhea in many they are contraindicated, since they produce a further inhibition 
of an already underfunctioning hypophysis. The most useful preparation in treat- 
ment of those cases due to hypopituitary secretion seems to be serum gonadotropic 
hormone alone or combined with tile urine gonadotropic hormone. 

E. L. Adair and T. G. Gready. 


Lovset, J.: Follicular Persistence, a Constitutional Malady With (Incomplete?) 

Dominant Inheritance, Monatsehr. f. Geburtsh. u. Gyniik. Ill: 154, 1940. 

The clinical picture of follicular persistence is described by Lovset as a 
condition 'where periods of amenorrhea alternate with periods of metrorrha^a. n 
most instances, there is relative or absolute sterility. No satisfactory explanation as 
been found to account for this condition. The author reports a series o 
families, from each of which 1 or 2 patients had come for treatment of the dis ur 
ance. The author's series also includes 2 pairs of identical twins in whom the disease 
appeared at the same time, ran the same course, and in ivliom the fin mgs in 
uterus and ovaries at operation were identical. In 7 families there was 
of cases of follicular persistence among relatives on both the father’s an mo e 
sides. Because of this, the author feels it is justifiable to assume the presence o 
dominant hereditary factor. _ Greenhill. 
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The author found that although the incidence and intensity of psychologic malad- 
justment in some adults is to some extent the result of their disorders, the majority 
of ailing patients show definite maladjustment from early childhood. 

In conclusion, he suggests probable explanations for individuals of certain per- 
sonality types developing complaints typical of that type. 

Peed L. Adaie and W. H. Phillips. 

Geller, Fr. Chr.: Infection and the Menstrual Cycle, Miinchen. med. Wchnschr. 

87: 1110, 1940. 

Geller discusses the relationship of infections and the menstrual cycle stating 
that the onset of various infectious diseases, such as scarlet fever, diphtheria, angina, 
furunculosis, etc., is strikingly frequent during the premenstrual period and during 
the first days of the menstrual cycle and that if infectious disease is already present, 
very frequently, there are further elevations of temperature during these periods. 
This fact has been recognized in tuberculosis. 

In latent focal infections (granuloma of teeth, follicular tonsillitis, etc.), pre- 
menstrual elevations of temperature also occur so that fever in the premenstrual 
period almost always indicates a focal infection somewhere in the body. The pre- 
menstrual phase (corpus luteum) causes an increased susceptibility to infection. 
This phenomenon can be explained only by a decrease of the nonspecific resistance 
of the human serum to bacteria. Immunobiologic examinations confirm the fact 
that premenstrual elevation of temperature during infection is most probably due 
to increased bacterial activity, resulting from lowered bactericidal properties of 
the serum. This rise in temperature may, of course, be due partly to increased ab- 
sorption of bacterial toxins and cellular debris, caused by better blood supply during 
tliis period. 

C. B. Proshek. 

Le Doux, L. A.: Some Observations on the Influence of Toxemias Upon Menstrua- 
tion, New Orleans M. & S. J. 91: 463, 1939. 

Toxemias associated with acute infectious diseases affect menstruation ad- 
versely. The untoward effect will depend upon the severity as well as the duration of 
the infectious process. Suppurative infections appear to furnish the greatest per- 
centage of ovarian impairment. Toxins appear to have a stimulative as well as a 
depressive effect upon the ovaries, depending in which phase of the cycle they be- 
come active. The harmful effects of toxins may be upon the circulating hormone, 
the follicle, or both. 

With the possible exception of gonorrheal infection, these disturbances are func- 
tional and capable of correction. Not more than one or two months should elapse 
before instituting treatment. Only such patients as have been subjected to a severe 
or long-standing toxemia may become permanently disabled. These patients should 
not be left entirely to their own devices or to nature, but should be treated as 
promptly as possible. In considering therapy, the author emphasizes that the use of 
ovarian hormones plays only a part in it. 

J. P. Greenhtll. 

Mach, Rene S., and Meyrat, Gilbert; Recurrent Hemorrhagic Meningismus Fol- 
lowing Ovulation Period, Presse med. 48; 292, 1940. 

The authors report an interesting case of recurrent hemorrhagic meningism 
following ovulation in a woman 31 years old. The patient gave a history of 
menarche at age of 17 ; irregular menses associated with migrainelike headaches, and 
moderate leucorrheal flow fifteen days before advent of her periods. A pregnancy at 
the age of 26 years temporarily removed these symptoms. 

The patient was brought to the hospital with a typical sjuidrome of meningismus 
during her intermenstrual period. There were positive Kernig and Trousseau signs. 
Lumbar puncture revealed blood-tinged spinal fluid. In all, four lumbar punctures 
were done and findings similar to the first were recorded. Three ampoules of proluton 
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accidents do not appear to be induced by the climacteric mechanical 
difficulties in the circulation balance. Neither the arterial or venous blood pres- 
sures nor the blood volume are sufficiently increased to make them explanatorv of the 
menopausal asystoles. 

The cardiac accidents of the menopause appear to be essentially based upon the 
neurovegetative imbalance and the cardiac and vasomotor disturbances which ac- 
company the climatericum. 

The prognosis of the menopausal cardiac accidents is very poor. The association 
of cardiac and endocrine therapy seems of but little value. Nevertheless this ques- 
tion of combining the treatments warrants more studies. 

The endocrine therapy would probablj* be more favorable were it used prior to 
the cardiac decompensation period. Treatment of the cardiac accident of the meno- 
pause should be preventive. 

Clair E..Folsome. 

Hall, Francis C.: Menopause Arthralgia, New England J. Med. 219: 1015, 1938. 

The thesis of a specific menopause arthritis is supported by many writers. From 
a thorough study of 71 patients, Hall concludes that in many of these patients there 
does not exist a true arthritis, and for this reason he prefers the term menopause 
arthralgia. In this latter group the joint pain is found associated with other symp- 
toms ascribable to ovarian deficienc}'. There were 53 patients suffering from 
arthralgia. Of 40, adequately treated with estrogenic material, SO per cent were 
materially relieved of the menopausal and joint symptoms. 

Hugo Ehrenfest. 


Correspondence 


The Colostrum Skiu Test for the Diagnosis of Pregnancy 

To the Editor: 

Drs. Falls, Freda and Cohen presented a paper entitled “A Skin Test for the 
Diagnosis of Pregnancy” in March, 1941, issue of the American Journal op Ob- 
stetrics AND Gynecology. Their test involved the use of a solution of colostrum, 
and they intimated that this secretion might contain certain specific proteins or a 
protein-like substance which when injected intradermally would produce a dif- 
ference in allergic response between pregnant and nonpregnant individuals. 

The special solution of colostrum which they utilized was obtained and pre- 
pared under definitely standardized conditions. The technique of administering 
the intradermal injections was specific and outlined in detail. They interpreted 
the end reactions of the injections definitively, and considered the patient to be 
pregnant if only a slight reaction or no reaction ensued. Only when a marked 
allergic response manifested itself, did they consider the patient as nonpregnant. 
For details concerning their exact technique and procedure, one may refer to the 
original publication (Am. J. Obst. & Gynec. 41: 431, 1941). 

Falls, Freda, and Cohen presented the results of tests performed on 265 known 
pregnant women and 163 women who were definitely not pregnant nor post partum. 
They claimed that in the tests done on known pregnant women only "five false 
reactions ’ ’ were obtained. Of the tests performed on the 163 nonpregnant women, 
it was stated that "typical nonpregnancy reactions were obtained in all but four 
patients, in whom typical pregnancy reactions were obtained which would have 
led to an incorrect diagnosis if the test alone had been relied upon. ’ ’ 

From their results, it is evident that the authors were able to diagnose cor 
rectly pregnancy in 265 cases with an accuracy of 98.1 per cent. Of 
women who were not pregnant, they were able to say that 97.55 per cent of t em 
were not pregnant. Owing to these excellent findings, Falls and his colleagues 
were quite sanguine regarding the diagnostic value of their test, and they t lere 
fore concluded their paper with the following remarks: "If our results are con 
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Donald, H. B.: The Temale Climacteric and the Menopause, Brit. M. J. 1; 727, 

1938. 

The . importance of differentiation between the climacteric and menopause is dis- 
cussed; the climacteric is a general female epoch characterized by certain changes 
in function which lack any uniformity and which show great variations in severity, 
while the menopause is merely a local disturbance or cessation of menses. 

Cases are presented in which the menopause was accompanied by occasional mild 
phenomena as hot flushes while the onset of the Avide assortment of nervous symptoms 
which characterize the climacteric was delayed for fifteen years or more. 

The distinction between climacteric and menopause is emphasized to counteract 
the impression that indications for endocrine, particular!}' estrin therapy are limited 
to the short period which follows the cessation of menses. 

F. L. Adair and T. G. Gready. 

Rowlands, I. W., and Sharpey-Schafer, E. P.: Effect of Oestradiol Benzoate on the 

Amount of Gonadotrophin Found in the Pituitary Gland and Urine of Post- 
menopausal Women, Brit. M. J. 1: 205, 1940. 

Five women in the postmenopausal period suffering from incurable diseases were 
given intramuscular estradiol benzoate for varying periods before death. The 
anterior pituitary glands were removed at autopsy and were dried and weighed. 
Their potency was tested by preparing an extract and injecting hypophysectomized 
rats. These were controlled by five similar but untreated women. 

The estradiol benzoate administration did not change the weight of the pituitary 
glands, but did decrease the amount of gonadotrophic substance. Microscopic studies 
of the rat ovaries showed that both hormones of the gonadotrophic complex were 
equally depressed. 

The authors feel that this experiment shows the inhibitory effect of estradiol 
benzoate on the gonadotrophic activity of the anterior pituitary. They admit, how- 
ever, that it might be due to increased pituitary activity which empties the gland of 
its hormone. 

Fred L. Adair and George Bohlender. 

O’Donovan, D. K.; Stilboestrol in Menopausal Therapy, Irish J. M. Sc. p. 159, 

April, 1940. 

Stilboestrol (neo-oestranol 1) has an important role in menopausal therapy. It 
IS effectively assimilated when given orally, and its reasonable price means that 
estrogenic treatment can be provided for hospital patients. In general, its mild toxic 
s}'mptoms are not sufiScient to outweigh the beneficial results obtained with it. Pend- 
ing further experimental investigation, it is not considered advisable, nor is it usually 
necessary, to use it in any individual case for more than three months without in- 
terval. It is not considered a very successful therapy for the surgery menopause. 

William C. Henske. 

Eloch-Michel, H., and Prin, A.: Menopause and the Mitral Cardiopathies. The 

Cardiac Accidents of the Menopause, Ann. d’endocrinol. 1: 257, 1939. 

The authors have followed 8 cases of mitral lesions in each of whom the advent 
of menopause seemed to be more than just an incidental factor in cardiac decom- 
pensation. They contend that the menopause represents for women with mitral 
lesions a time fully as dangerous as that in puerperal stages. The cardiac accidents 
of the menopause are serious. They may appear in the premenopausal period or 
some months following the cessation of menses. 

The cardiac accidents of the menopause are characterized by the frequent associa- 
tion of common asystoles, vasomotor findings (Raynaud’s syndrome), hemiplegia, 
convulsive crises, etc. 
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P., and von Hamm, E.: South. M. J. 31: 169, 1938. Priedman, J. J., and Pink, H.: 
Am. j. Obst. & Gynec. 36: 116, 1938. Parsons, S. E.: Surg., Gynec. & Obst! 68 ! 
187, 1939. Hadley, H. G.: Am. J. Obst. & Gynec. 39: 894, 1940. Mandy, T. E. 
and Mandy, A. J.: Am. J. Obst. & Gynec. 41: 109, 1941). ’ 

In conclusion, it may be stated that we were unable to duplicate or confirm the 
excellent results obtained with this test by Palls, Preda, and Cohen. Our figures 
indicate a gross inaccuracy of over 29 per cent in 150 such tests. We agree with 
Palls and his colleagues in their statement, referring to the other skin tests for 
pregnancy, that owing to the high percentage of false reactions the use of these 
procedures for diagnostic purposes is useless. 

However, since no one group of investigators can lay claim to being the “last 
word” in scientific research, we herewith have submitted our findings and look 
forward to the future reports on the subject. 

Abner I. Weisman, M.D. 

Arnold P. Snyder, M.D. 

New York, N. Y. 


The above letter was submitted to Dr. Palls for his comment. He states in his 
reply that the test under consideration has continued to give him good results and 
that favorable results on its employment have been reported by Dr. Eaymond E. 
Watkins, of Portland, Ore., Dr. Eussell W. Alles, of Detroit, Mich., Dr. William T. 
Pride, of Memphis, Tenn. (94 per cent correct), and Dr. Arthur Bill, of Cleveland, 
Ohio. Dr. Palls also states that at the Cook Countj' Hospital, 30 out of 36 poten- 
tial ectopic pregnancies have been diagnosed correctly by this method. He has 
had no other communications indicating a degree of failure such as that reported 
by the writers of the foregoing letter. 


Additional Report on a Case of Cerebellar Cyst Complicating 

Pregnancy 


To the Editor: 


In the September, 1937, issue of The American Journal of Obstetrics and 
Gynecology, I reported a case of Angiomatosis Eetinae (von Hippel’s disease, 
Lindau’s disease) Complicated by Pregnancy. This case was reported because of 
the extreme rarity of the condition. It appeared to be the second case recorded 
in the literature in which pregnancy was noted as a complication, and was the first 
for which cesarean section was performed with angiomatosis retinae as the sole 
indication. 


Angiomatosis retinae is a disease characterized by immense dilatation and 
tortuosity of retinal vessels, and the development of angiomas usually toward the 
peripheral retina (von Hippel’s disease). It is frequently associated with angiom- 
atous cysts of the brain and spinal cord, and malformations or cysts of various 
somatic organs. When this association is present the condition is known as Lindau s 
disease. 

As a result of ophthalmologic consultation with Dr. John N. Evans, cesarean 
section under local anesthesia was deemed advisable. It was felt that the already 
dilated and diseased vessels might not withstand the marked vascular strain that 
inevitably accompanies spontaneous labor. The fact that there might be an asso- 
ciated lesion elsewhere in the central nervous system or in one of the parenchy- 
matous organs was also considered. 

On April 9, 1936, a classical section was performed under local anesthesia, and 
the patient was delivered of a normal, living, male infant, weighing 2,940 Gm. 
Sterilization was recommended, but consent was refused by the husband. The 
postoperative course was uneventful and the patient was discharged from the hos- 
pital on April 26, 1936, seventeen days after the operation. 
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firmed by others it will make the diagnosis of early pregnancy much simpler, 
quicker and more economical than the methods we now have at our command.” 

The extreme simplicity of this method of testing and the excellent results ob- 
tained prompted us to attempt to corroborate their findings. Accordingly, colostrum 
was collected and prepared in exactly the manner advocated by these investi- 
gators. Their technique of injection and method of reading the reactions were 
closely followed. 

Our series consisted of 150 women, of whom 100 were definitely pregnant and 
50 definitely not pregnant. The 100 definitely known pregnant cases were white 
women from the obstetric out-patient department of the Metropolitan Hospital 
who were carefully selected so that they were between five and eight months preg- 
nant. All these patients “felt life” and the fetal parts were palpable by ab- 
dominal examination in every case. The 50 nonpregnant women were nurses and 
patients from our hospitals who were regularly menstruating and who had no 
reason to believe that they were in a pregnant condition. 

UeswZts. — Of the 100 definitely known pregnant women, 48 per cent gave no 
allergic reaction whatsoever, 27 per cent ga-ve evidence of some, slight reaction, 
which we, according to the Falls' method, classed as “weak reactions,” while 25 
pregnant women gave strong full-blown allergic skin reactions from the intra- 
dermal colostrum solution. The “weak reactions,” as suggested by Falls, were 
grouped together with the cases which did not react, and an analysis of the figures 
revealed that 75 per cent of the pregnant women reacted as Falls and his asso- 
ciates *had predicted. However, there was an error of 25 per cent in these at- 
tempts to diagnose pregnancy correctly. 

Of the 50 nonpregnant women who were regularly menstruating, 31 (62 per 
cent) gave strong allergic responses to the injections which was indicative, ac- 
cording to Falls and others, of the state of nonpregnancy. However, 13 women 
did not react at all to the injections and 6 reacted very slightly. This meant that 
19 out of 50 cases gave false reactions which is an error of 38 per cent in at- 
tempting to diagnose the state of nonpregnancy by this test. 

After having performed 150 colostrum intradermal tests for pregnancy with a 
percentage error of over 29 per cent, it was not considered feasible to continue 
with any further testing, in view of the relative inaccuracy of the test. Aside 
from the large error which we obtained when using the exact same technique 
employed by Falls, Freda, and Cohen, there are many other drawbacks in using 
an allergic skin reaction for pregnancy testing. The woman who is markedly 
allergic to any foreign protein, the interference from endocrine and metabolic 
dysfunctions, the necessity of a thorough knowledge of the fundamentals of wheal 
formation, the personal error in interpreting reactions and the variation in the 
cliemical constituents of colostrum in dififerent source individuals, all tend to make 
this allergic skin test of dubious value, at least for the present, as an aid in the 
diagnosis of pregnancy. 

Perhaps with further study and standardization, this test can be made useful 
for the average practitioner, but until then, the profession should be cautioned 
against basing any diagnosis of pregnancy solely upon the use of the colostrum 
test for pregnancy. We feel that this test, because of the high degree of inac- 
curacy in the hands of those other than the original workers, may be placed in 
the same category as two earlier intradermal skin tests for pregnancy, the Gruskin 
test (Am. J. Surg. 31: 59, 1936) and the Gilfillen and Gregg intradermal test (Am. 
J- Obst. & Gynec. 32: 498, 1936). The former employed the use of a specially 
prepared placental protein substance, while the latter test involved the injection 
ot antuitrin-S as a means of diagnosing pregnancy. Both of these intracutaneous 

m tests for pregnancy were at first highly praised by their proposers, but 
neither could be considered of much value in view of further reports by other 
mvestigators (Weisman, A. I., and Yerbury, G. G.: M. Ree. 145: 203, 1937. Schwartz, 
Am. J. Surg. 33: 225, 1936. Schneider, B., and Gohen, A.: J. A. M. A. 109: 
•llo, 1937. Gill, A. M., and Howkins, J.: Brit. M. J. 2: 1069, 1937. Weisman, A. I.: 
10^8 ^ 35: 354, 1938. Gersh, I.; Am. J. Obst. & Gynec. 35: 301, 

. Frank, C. W., and Walirsinger, P. B.: Am. J. Obst. & Gynec. 35: 303, 1938. 

ass, H M., Enderle, E. S., and Kurzrok, R.: Endocrinology 23: 71, 1938. Hoff- 
mann, P. E., and Fough, F. L.: Am. J. Obst. & Gynec. 35: 680, 1938. Graffagnino, 
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College of Medicine, etc., and Evelyn C. Lundeen, R.N., Supervisor, Premature Infa,nt 
Station, Sarah Morris Hospital, Chicago. 309 pages, 74 illustrations. J. B. Lippin- 
cott Company, Philadelphia, 1941. 

OPERATIVE SURGERY, Including Anesthesia, Pre- and Postoperative Treat- 
ment, Surgical Technic, Blood Transfusion and Abdominal Surgery. Edited by 
Frederic W. Bancroft, M.D., F.A.C.S., Associate Clinical Professor of Surgery, 
Columbia University, etc. 1102 pages, illustrated. D. Appleton-Century Co., New 
York, 1941. 

COMPLETE WEIGHT REDUCER. By C. J. Gerling. Harvest House, New 
York, 1941. 
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In summarizing tins case report^ the following statement was made : 

“While, up to the present time, there is no definite evidence of an associated 
Lindau’s syndrome in this patient, cases of this type should he followed by both 
x-ray and physical examination for evidence of pathology in the central nervous 
system or somatic organs. ’ ’ 

On April 26, 194:1, this patient was admitted to the Neuro-Surgical Service of 
the Brooklyn Hospital complaining of nausea and vomiting, increasingly severe 
headaches, and inability to get about because of unsteadiness of gait. A diag- 
nosis of cerebellar tumor was made and on April 28, 1941, a posterior fossa 
craniotomy was performed. 

In the left cerebellar lobe there was encountered a cyst containing approxi- 
mately 30 to 40 c.c. of xanthochromic fluid. The cyst was evacuated, but no 
attempt was made to remove the cyst wall. The postoperative diagnosis was left 
cerebellar cyst, the postoperative course was uneventful, and the patient was dis- 
charged from the hospital on May 27, 1941. The discharge diagnosis: Angiomatosis 
retinae (von Hippel’s disease) cerebellar cyst, left side (Lindau’s disease). 

Mervyn V. Armstrong, M.D. 

85 PiEKREPONT Street, 

Brooklyn, N. Y. 


Items 


American Board of Obstetrics and Gynecology 

The written examination and review of case histories (Part I) for Group B 
candidates will be held in the various cities of the United States and Canada on 
Saturday, January 3, 1942, at 2:00 p.m. Formal notice of the place of examination 
will be sent each candidate several weeks in advance of the examination date. No 
candidate will be admitted to examination whose examination fee has not been paid 
at the Secretary’s Office. Candidates who successfully complete the Part 1 examina- 
tion will proceed automatically to the Part II examination held in June, 1942. 

Candidates for reexamination in Part I (written paper and submission of case his- 
tories) must request such reexamination by -writing the Secretary’s Office not later 
than November 15, 1941. Candidates who are required to take reexaminations must 
do so before the expiration of three years from the date of their original examination. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) -will be conducted by the entire Board, meeting at Atlantic City, 
N. J., in June, 1942, immediately prior to the annual meeting of the American 
Medical Association. 

Application for admission to Group A, Part II, examinations must be on file in 
the Secretarj^s Office not later than March 1, 1942. 

As previously announced in the Board booklet, this fiscal year (1941-1942) of 
the Board marks the close of the two groups of classification of applicants for 
examination. Thereafter, the Board will have only one classification of candidates, 
and all will be required to take the Part I examinations. 

For further information and application blanks, address Dr. Paul Titus, Secretary, 
1015 Highland Building, Pittsburgh (6), Pennsylvania. 


Fellowship in Public Health Obstetrics 

The Alabama State Department of Public Health, in cooperation -nuth the Chil- 
rm’s Bureau of the United States Department of Labor, announces fellowships in 
pubhc health obstetrics for physicians who have had a minimum of a year ’s rotating 
internship and one year of obstetric training. Training provided will embrace field 
work in. already established maternity clinics in rural areas; in the organization of 
new centers and rotating through the various departments and projects connected 
obstetric aspects of public health. A stipend of $150.00 a month plus travel 
w e in the field is provided. Applications should be sent to Dr. J. N. Baker, State 
Health Officer, Montgomery, Alabama. 
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Washington Gynecological Society. President, R. L. Sylvester. Secretary, W. E. 
Thomas, 1830 K. Street, N. W., AVashington, D. C. Fourth Saturday, October 
to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings held every 
other month. 

St. Louis Gynecological Society. President, E. Lee Dorsett. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Second Thursday, October, 
December, February, and April. 

San Francisco Gynecolo^cal Society, President, T. Henshaw Kelly. Secretary, R. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Regular meetings held 
second Friday in month. University Club, San Francisco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Roy Grogan. 
Secretary, J. Mclver, 714 Medical Arts Building, Dallas, Texas. Next meet- 
ing, Galveston, Texas, September, 1941. 

Micbigan Society of Obstetricians and Gynecolo^sts (formerly the Detroit 
Obstetrical and Gynecological Society). President, H. C. AA^alser. Secre- 
tary, Harold C. Mack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Francis R. Irving. Secretary, 
Nathan N. Cohen, 713 East Genesee St., Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, T. M. Boul- 
ware, Birmingham, Ala. Secretary, John Newdorp, Montgomery, Ala. Next 
meeting Montgomery, Ala., April, 1942. 

San Antonio Obstetric Society. President, 1. T. Cutter. Secretary, S. Foster Moore, 
Jr., San Antonio, Texas. Meetings held first Tuesday of each month at 
Gunter Hotel. 


Erratum 

In the article by U. J. Salmon et ah, on “The Treatment of Abnormal Uterine 
Bleeding AVith Androgens,” in the June, 1941, issue, page 1002, the heading, “value 
of methyl testosterone” should read “value of ethinyl testosterone.” Attention is 
called likewise to errors in the list of references, pages 1008 and 1009, which cor- 
rectly are as follows; (22) J. Clin. Endocrinol. 1: 554, 1941; (35) J. Clin. Endo- 
crinol. 1: 62, 1941; and (69) J. Clin. Endocrinol. In press. 



KOSTEE OP AMEEICAN OBSTETEICAL AND 
GYNECOLOGICAL SOCIETIES* 

(Appears in January, April, July, October) 

American Gynecological Society. President, W. C. Danfortt, Evanston, 111. Secre- 
tary, H. C. Taylor, Jr., 830 Park Ave., New York, N. T. Next meeting. May, 
1942, Sky Top, Pa. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
President, W. E. Cooke, Galveston, Texas. Secretary, James E. Bloss, 418 
lltli Street, Huntington, W. Va. Annual meeting will be held at White 
Sulphur Springs, Ya., September 9-11, 1942. 

Central Association of Obstetricians and Gynecologists. President, Thomas B. 
Sellers, New Orleans, La. Secretary-Treasurer, W. F. Mengert, Iowa City, 
Iowa. Next meeting. New Orleans, La., Fall of 1941. 

South Atlantic Association of Obstetricians and Gynecologists. President, E. A. 
Bartholomew, Atlanta, Ga. Secretary, Eobert A. Eoss, Durham, N. C. Next 
meeting, February 6-7, 1942, Atlanta, Ga. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, W. T. Dannreuther. 
Secretary, Philip F. Williams, 2206 Locust St., Philadelphia, Pa. Next 
meeting, June, 1942, Atlantic City, N. J. 

New York Obstetrical Society. President, H. J. Stander. Secretary, Ealph 
A. Hurd, 37 E. 64th Street, New York City. Second Tuesday, from October to 
May, Yale Club. 

Obstetrical Society of Philadelphia. President, T. L. Montgomery. Secretary, John 
G. Hirst, 500 North 20th St., Philadelphia, Pa. First Thursday, from 
October to May. 

Chicago Gynecological Society. President, Charles E. Galloway. Secretary, James 
A. Gough, 104 S. Michigan Ave., Chicago, HI. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, George G. Cochran. Secretary, J ohn J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Abraham Samuels, 
Secretary-Treasurer, Frank K. Morris, 11 East Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, E. W. Enz. Secretary, Edward Fried- 
man, 19 West Seventh St., Cincinnati, O. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Building, LouisviEe, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Steams. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, Thomas Evans, Jr. 
Secretary, J oseph A. Hepp, 121 University Place, Pittsburgh, Pa. Mrst 
Monday of October, December, February, April, and June, 
stetrical Society of Boston. President, John Eock. Secretary, Judson A. 
Smith, 264 Beacon St., Boston, Mass. Third Tuesday, October to March, 
Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frederick L. Good. 
Secretary, E. J. Heffernan, 475 Commonwealth Avenue, Boston, Mass. Meet- 
ings held in May and December. 

acific Coa^t Obstetrical and Gjrnecological Society. President, John Vrunink. 
President-Elect, T. Floyd Bell. Secretary-Treasurer, William Benbow Thomp- 
son, 6253 HolljTvood Boulevard, Los Angeles, Calif. Next meeting, Los 
^Angeles, Calif., November 5 to 8, 1941. 

and corrections should be addressed to the Editor of the 
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but universally given by physicians who are well acquainted with the 
danger signs of bleeding in the last trimester of pregnancy. In my 
community, as in many others, hospitalization of obstetric patients is 
practically universal, and transportation to the liospital is quickly ac- 
complished. In 1890 Holmes^ wrote, “Cesarean section will be of value 
in selected cases, but never will be popular, for the conditions and sur- 
roundings favoring celiotomy will seldom be at hand.” This is no 
longer true in my community. 

Notwithstanding recent papers by DeNormandie,^ McGlinn and 
Harer,^ Falls,® Montgomery,® and Stander,' we find tliat Irving,® and 
Holmes,® as late as 1937 and 1940, respectively, considered cesarean 
section as a dangerous method of delivery compared with the vaginal 
methods, and voiced the opinion that hysterectomy in such eases greatly 
increases the mortalit.y. Holmes quotes Irving’s tables showing 4.9 
per cent mortality for the conservative type treatment as against 16.8 
per cent mortality for cesarean section, and Irving in his review of the 
sub.]’ect gives a mortality of 2.9 per cent for conservative as against 
14.5 per cent for the cesarean method. Irving further states that since 
giving up the use of cesarean sections for this purpose at the Bo.ston 
Lying-in Hospital there has been only one death since 1931. He quotes 
DeSnoo who gives 6 per cent mortality for tlie conservative treatment 
as against 33 per cent for tlie more radical method in cases where the 
placenta lias about half separated. 

I wish to protest against such use of mortality figures. This is not 
justified for two reasons : First, no account has been taken of improve- 
ment in the matter of transfusions and anesthesia ; and second, it is 
obvious that cesarean sections, and especially hysterectomies, were done 
in the more serious type of case. Comparing such operative mortalities 
with those of the vaginal deliveries, Avhere many cases of minor degree 
are included, is a fundamental statistical error. AVe have learned from 
studies of the end results of cancer treatment that we must compare 
groups of cases which, at the beginning of treatment, have arrived at 
similar stages of the disease, othemvise the comparisons of the results 
of one clinic with another are quite meaningless. The same holds true 
in this discussion. 

The attitude of obstetricians at the Hartford Hospital is in line with 
that advocated by McGlinn and Harer,^ which is briefly as follows: 
Delivery by the vaginal route is warranted only when delivery is actu- 
ally immediately impending or may be promptly accomplished hy use 
of an obstetrical maneuver. In all other cases cesarean section is in- 
dicated. Stander" puts it as follows: “most cases . . . except those in 
which the cervix is dilated and delivery can be quickly accomplished 
should be subjected to cesarean section.” As will be seen from the 
various tables ■which follow, death of the fetus is not considered a 
contraindication to cesarean section. We believe that cesarean section 
is best used very early, as soon as the diagnosis is made, before the con- 
dition of the patient and of the utei’us has become grave and if pos- 
sible before the baby has died. 
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THE ROLE OF CESAREAN SECTION IN THE TREATMENT OF 
PREMATURE SEPARATION OF THE NORMALLY 
IMPLANTED PLACENTA^^ 

James Raglan Miller, M.D., Hartford, Conn. 

I N 1870 GoodelP laid down as the principles of treatment for pre- 
mature separation of the normally implanted placenta the dictum of 
Theodore ilayern that the uterus should be evacuated as soon as pos- 
sible (“Praestantissimum remedium est foetus extractio”)- Cesarean 
section has always appealed to the obstetrician as the most effective and 
rapid method of accomplishing this end. In the early days, however, 
patients were brought to the hospital after many hours of labor and 
in a state of shock so that all of the earlier writers reported high mor- 
tahty rates for cesarean section as opposed to the vaginal method of 
delivery. 

During recent years many factors have combined to reduce the 
dangers of cesarean section. The most unportant of these is the adop- 
tion of a carefully individualized anesthesia, given by the most skilled 
anesthetists available. Of equal importance is also the modern attitude 
toward operation in shock. It has been found that prompt and repeated 
transfusions can place an otherwise desperate patient in satisfactoiy 
condition to withstand operation. 

In 1870 Goodell wrote “by far the most frequent s^nnptom is an 
alarming state of collapse. ’ ’ This is not true today for there are many 
commu nities, in which mj- ovui is included, where prenatal care is aU 

Sixtj'-sixth Annual Meeting of the American Gynecological Society, 
Colorado Springs, Colo., May 26 to 2S, 1941. 


^OTE: The Editors accept no responsibilit3'^ for the views and statements of 
lors as published in their ‘ ‘ Original Communications. ’ ’ 
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It is obvious that clinics ivliere most of the patients are brought in 
late in labor, and in had condition, have been prejudiced against 
cesarean section and in favor of vaginal methods. Teachers of ob- 
stetrics who are preparing practitioners for home deliveries will accent 
those maneuvers which the practitioner must know how to perform in 
the absence of ideal surroundings. AVe believe, however, that the de- 
liberate choice of the vaginal method of delivery early in labor and 
wliere ideal surroundings are present is justified neither by our clinical 
experience nor by our understanding of the progressively^ malignant 
process which is going on in the uterus. 

MATERLVL 

The present review is a study of 120 eases which have been found 
on careful search of the records of the Hartford Hospital from Oct. 1, 
1916, to Oet. 1, 1940. These dates were eliosen because my experience 
in the liospital covered this period and my previous studies of hospital 
histories have been made on admissions since 1916. In all fairness it 
should be said at the outset that one death following cesarean section 
done for premature separation of the placenta is recorded in the year 
1914. This is the only such death in the hospital’s cesarean section 
experience. The patient was severely toxic, was operated upon by an 
interne under staff supervision, while in shock, with gas-oxygen-ether 
anesthesia. Both the mother and baby died, the mother surviving the 
operation by two hours. Prior to 1916 adequate records do not permit 
statistical study in this field. During the years covered by this study, 
hospital deliveries increased from 985 to 2,371 per year. Eleven hundred 
and sixty-two cesarean sections were performed from 1927 to 1940 : 4.6 
per cent for placenta previa and 4.7 per cent for premature separation 
of the placenta. During the last nine years the incidence of cesarean 
section for the whole clinic was 5.0 per cent, and the mortalities for SS3 
cesarean sections was 0.68 per cent. Since the last death after cesarean 
section, there have been, up to Oet. 1, 1940, 332 consecutive cesarean 
sections without a death. It will be appreciated, therefore, that cesarean 
section is done on very lilieral indications. Wliile it is undoubtedly 
true that some of the cesarean sections done for premature separation 
might have lieen avoided in favor of vaginal delivery, adverse criticism 
cannot be based on our mortality record. 

Table I is a synopsis of the individual case histories. It will be noted 
from the hospital history serial nuinbei’s that the use of cesarean sec- 
tion, especially in the more serious eases, is a development of the more 
recent years. It will be noted that veiw few such diagnoses were made 
prior to 1926, the histories of which period are numbered below 200,000. 
r^r the years prior to 1926 all cases which had cesarean sections are 
listed, whereas it is probable that many of the milder cases delivered 
by the vaginal route failed to be included. The omission of these cases 
prior to 1926 does not materially change the enumerations. This table 
arranges tlie eases in wliat we believe to be the order of their severity, 
giving primary consideration to the estimate of the degree of separa- 
tion. The scale of one to four is used in which one is the least and four 
the greatest. The secondary items of arrangement concern the estimated 
blood loss, shock, the degree of ngidity, and in cesai’ean section eases 
the degree of apoplexy. In the absence of such accurate data as those 
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who work in University clinics are accustomed to find, it is obvious that 
certain errors in assigning tlie degree of severity for all these factors 
may creep in. Sufficient records, however, were available to furnish a 
shrewd guess for the purjioses of this study. 

Table II summarizes Table I and clearly shows that in all enumera- 
tions, except toxemia, tlie more serious cases tended to be liandled by 
cesarean section and tbe less serious b.y the vaginal route. 


Table II. Premature Separation op the Placenta, Hartford Hospital 1916-1940 
Comparison (by Grades) of Cesarean Section vs. Vaginal Deliveries 


GRADES 

VAGINAL 

CESAREAN 

GRADES 

VAGINAL 

CESAREAN 


Separation 


liigidity 

4 

7 

12 

4 

3 

11 

o 

O 

4 

7 ! 

»> 

O 

2 

6 

2 

C 

18 

2 

1 

8 

1 

34 

IS 

1 . 

0 

2 

? 

10 

4 

0 

53 

24 


VT 

50 

1 

2 

8 





61 

59 


Blood Loss 




4 

1 

1 


Toxemia 

•S 

4 

13 

Eel. 

2 

1 

2 

16 

34 

4 

2 

0 

1 

33 

10 

3 

2 

3 

? 

7 

1 

2 

4 

6 


TiT 

59 

1 

2 

5 




0 

45 

44 


Shoclc 

? 

4 

0 

4 

1 

1 


61 

59 

3 

0 

4 




2 

0 

7 




1 

2 

3 




0 

56 

44 




? 

2 

0 





61 

59 





Table III shows the division according to the number of pregnancies 
and the duration of gestation. 


Table III. Premature Separation of the Placenta 


Hartford Hospital 1916-1940 


Total 120 Private 79 

Ward 41 

Gravida i 

50 

Gravida ii-v 

54 

Gravida vi and over 

16 

Gestation up to 28 wk. 

9 

Gestation 29 to 31 wk. 

2 

Gestation 32 to 35 wk. 

21 

Gestation 36 and over 

S3 

Not stated 

5 


Table IV shows the number of the various grades of It js 

highly probable that, in the five instances where toxemia was not stat , 
the degree was either “zero” or “one.” It would seem from this 
table that private patients received closer prenatal supervision 
ward cases. 
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this series there is very little difference in the number of live babies 
which Avere discharged from the hospital after the neonatal period. It 
IS also evident, as it Avas in Table I, that cesarean sections Avere done 
more frequently in the serious eases. 

Table VIII shoAVS the comparison of our eases Avith those of the 
Boston Lying-in Hospital, published by Goethals.^® A strict comparison 
of these tAvo series should not be made, for the greater number of the 
Hartford Hospital group Avas handled in the fourteen years after 
the Boston series ended. Tlie number of primiparas in our series is 
appreciably greater. The periods of gestation and the number .of non- 
toxic cases are almost identical. The greater number of eclampsia, 
cesarean section deaths, fetal deaths, maternal mortality, and severe 
degrees of detachment and rigidity in the Boston series undoubtedly 
indicate to some extent the greater severity of the eases in the early 
period. 

Table VIII. Premature Separation op the Placenta, Hartford Hospital 

191C-1940 


Boston Ljnng-in Hospital and Hartford Hospital Series Compared 



B.L.-I. 1916-26 

H.H. 1916-40 

Total 

128 

120 

Gravida i 

39 

50 

36 Aveeks + 

85 

S3 

Nonto.xic 

91 

88 

Eclampsia 

6 

3 

Cesarean section (deaths) 

39- (3) 

59-(0)* 

Rigidity (3 and 4) 

42 

22 

Detachment (4) 

35 

21 

Mothers died 

11 

2 

Fetus died 

80 

52 


•One death after cesarean section in 1914. (The only such death in the Hartford 
Hospital cesarean history.) 


Objection can be raised against the use of cesarean section where 
vaginal delivery might be employed on the score that subsequent child- 
bearing Avill be diminished. Table IX shows that our experience in 
this regard does not bear out such criticism. Whatever limitation to sub- 
sequent childbearing might have been caused by the employment of 
cesarean section, there Avas still greater loss of subsequent productive 
fertility in cases AA^here cesarean section Avas not employed. 


Table IX. Premature Separation op the Placenta, Hartford Hospital 

1916-1940 


Subsequent Pregnancies in Patients Delivered as Shown Prior to Oct. 1, 1939. 
Comparing Cesarean vs. Vaginal Deliveries 


CESAREAN SECTION VAGINAL 


Total 

Hysterectomies 
Sterilized 
Possibly fertile 
No knoAvn pregnancies 
Subsequently pregnant 
Subsequent pregnancies 
Live babies 

Subsequent cesarean section 
Subsequent premature separation 


49 

51 

6 

0 

1 

0 

42 

51 

29 

41 

13 

10 

17 

11 

13 

7 

11 

2 

3 

3 
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Tabi.e IV. Prejiatube Separation of the Placenta 


Hartford Ho-Spital 1916-1940 


Toxemia Grade 

0 

88 


1 

7 


2 

10 


3 

5 


4 

5 

Not stated 


5 

Eclampsia 


o 

O 

Private cases with 

no toxemia 

90% 

Ward cases with no toxemia 

70% 


Tables V and VI attempt to anal3’’ze the relationship between toxemia 
and hemorrhagic infiltration of the uterine muscle in cesarean sections. 
It is clearl.y evident that severe toxemia, in our experience, has plaj^ed 
a verj^ small part in the production of the uterine lesion. 

Table VII shows comparison of the fetal loss b^^ the two methods of 
deliveiy according to the degree of separation of the placenta. For 

Table V. Premature Sep.\ration op Placenta, Hartford Hospital 1916-1940 


Cesarean sections 59 Toxic 15 


toxemia grade 

1 apoplexy grade 


1 

2 

3 

4 

TOTAL 

0 

24 

5 

11 

2 

2 

44 

1 

2 

0 

o 

O 

0 

0 

5 

2 

2 

1 

2 

1 

0 

6 

3 

1 

0 

2 

0 

0 

3 

4 

0 

0 

0 

0 

0 

0 

Eclampsia 

1 

0 

0 

0 

0 

1 


30 

6 

18 

3 

2 

59 


Table VI. Premature Separation of Placenta, Hartford Hospital 1916-1940 
Cesarean sections 59. Apoplexy (hemorrhagic infiltration of uterine muscle) 29 

apoplexy grade 

WITH TOXEMIA 

nontoxic 

1 

1 

0 

2 

7 

11 

n 

O 

1 

2 

4 

0 

2 


9 

20 


Table VII. Premature Separation of the Placenta, Hartford Ho.spital 

1916-1940 


Fetal Loss by Cesarean Section vs. Vaginal Deliveries 
(By Degree of Separation of the Placenta) 


degree of 
separation 

1 METHOD OF 

I DELIVERIES 

LIVE B.VBIES 

STILLBIRTHS 

1 neonatal 

DEATHS 

C.S. 

vag. 



pE3H 

VAG. 


VAG. 

1 

IS 

35 




3 

■SB 

o 

o 

IS 



■H 


o 

O 


0 

3 

7 





3 

0 

1 

4 

12 


0 

0 ! 


7 

0 

0 

t 

4 



o i 

1 

1 

4 

0 

o 

Totals 1 

59 

1 

IjHH 

36 ! 

24 1 

BHI 

3 1 

5 
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DISCUSSION 

The necessity of removing the uterus has undoubtedly been exag- 
gerated and our group in Hartford is convinced that too many uteri 
have been removed. The conservative school has shown that hemor- 
rhage seldom persists after the uterus is emptied. We recall, hmv- 
ever, the case reported bj’’ Frank^® of a severe Couvelaire uterus emptied 
by low classical cesarean section. Pituitrin was injected into the uterine 
muscle and a firm uterine and vaginal pack was later employed which 
failed to stop the bleeding. Hj’-sterectomy was done six hours after the 
cesarean section and the patient survhmd, due undoubtedly to repeated 
transfusions. Urine and blood pressure were normal. 

Some hysterectomies have been done as the easiest way to sterilize 
where this was desirable. Where the hemorrhagic process has ex- 
tensively involved the wall of the uterus, it has been removed, having 
in mind the disastrous results of necrobiosis of the uterine muscle re- 
ported by Coventry and Moe.^^ 

Since we have been doing cesarean sections very early and have ob- 
served the hemorrhagic lesion in the absence of toxemia, trauma or 
other discernible factors, we have become dissatisfied with the many 
explanations of etiology which have been advanced, and it is suggested 
that renewed efforts be made to study the blood vessel lesions not only 
in the late but in the early cases, making use of recently developed 
injection and special staining techniques. It is not yet clear why the 
separation of the placenta within the uterus should cause hemorrhagic 
infiltration which is invariably confined to the outer and not the imier 
layers of the uterus. Maj’' we not be dealing with a process which 
should be investigated as a result of isoimmunization reactions, bringing 
this lesion in line with many spontaneous abortions, miscarriages, and 
unexplained fetal deaths, and perhaps with erythroblastosis fetalis? 
(Levine, Katzin, Burnham.^^) 


CONCLUSIONS 

1. Indications for cesarean section in the treatment of premature 
separation of the normally implanted placenta should be extended 
wherever ideal conditions are obtainable. 

2. Under ideal surroundings cesarean section, even in the presence 
of shock, can be safely employed, provided adequate methods are used 
to combat shock by transfusions and fluid administration, and provided 
the operation is skillfully performed under expertly administered an- 
esthesia which is suited to the patient’s needs. 

3. Experience of the Hartford Hospital over many years has shown 
that cesarean section can be employed without increase in mortality 
and without severely limiting subsequent childbearing, and^ further 
that in the presence of a live child, fetal losses are greatly diminished.^ 

4. Attention is called to the inadequacy of a purely anatomic division 
between premature separation of the normally implanted placenta and 
placenta previa. 
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Objection to tbe cesarean method may be raised also on the score 
of danger of rupture of the uterine scar in subsequent pregnancies. 
The records of all subsequent pregnancies were studied and in only one 
instance was there observed a poorly healed uterine incision. [In that 
instance I had personally sutured the uterus with care. The uterus was 
not hemorrhagic in any degree, nor was the patient toxic, and the fail- 
ure of adequate healing cannot in my opinion be ascribed to anything 
but the cesarean method.] In this ease, however, a subsequent cesarean 
section was done at the time of election without a rupture of the uterus, 
and a live baby was obtained. 


MORTALITY 

The two deaths recorded in this series were of patients who were de- 
livered by the vaginal method. A synopsis of these eases is given. 

Case 1. — In 1920 a private ease of a general practitioner, gravida vii, para vi, 
28 years of age. She bled severely on admission and after delivery. Her total 
labor lasted six hours. She was packed before admission, following which the 
packing was removed, bag inserted and manual dilatation was performed. A still- 
born fetus was delivered spontaneously under chloroform anesthesia. The patient 
died on the fourth day, her temperature having risen to more than 100.4° F. on one 
day only. Albumin and casts were present in large amounts, and she died with the 
appearance of cardiac decompensation with pulmonary edema. 

Case 2. — The second patient, gravida ii, para i, 34 years of age, was delivered in 
1927 (private case of an obstetrician). She came in promptly after the onset of 
pains which awakened her from sleep. The pains were accompanied by considerable 
blood loss. On admission the cervix was dilated manually from one to three fingers. 
The edge of the placenta was felt and the membranes were ruptured, allowing the 
head to descend. Bleeding then stopped. It was noted, however, that the uterus 
was boardlike, and when she delivered spontaneously (six hours after onset of 
labor), a stillborn baby and placenta were extruded with a very large amount of 
fluid and clotted blood. In spite of uterine tamponade which was carried out twice, 
the patient died (ten hours after the first pains) before a transfusion could be 
arranged. The diagnosis in this case was both a placenta previa marginalia and 
premature separation of the low-lying placenta. An autopsy was not obtained. 


This second death recalls the cases presented by Rudolph^^ in -which 
he -was able to observe at cesarean section a typical hemorrhagic uterus 
and found the placenta attached to the lo-\ver posterior wall. Not only 
Rudolph but Montgomery® and Kellogg^^ report that numerous such 
instances of premature separation -with lo-w-lying placenta are en- 
countered. Such cases raise the question as to -whether the classical 
definition of this condition is fuUy justified. I do not agree, ho-wever, 
with Montgomery that these cases vdth retroplacental hematomas, 
spasm of the uterus, and hemorrhage in the muscle should be called 
placenta pre-via.* 


^ In his paper on ^‘Ablatio Placentae,” Holmes^ said “failure to find the placenta 
within reach of the finger makes the diagnosis certain. In placenta previa the dis- 
covery of the afterbirth is positive, no pain so characteristic of ablatio is present, 
and no distention is met with. ’ ’ His definition recognizes only anatomic boundaries, 
viz., if the placenta has attached above that portion of the uterus which must dilate, 
the case is properly called ablatio. It would seem that this definition does not 
include some of the undoubtedly typical cases. 


1*® convenient for us to use the customary classification, for if we did so 
whole series would present no death since 1920 
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type. Eclampsia and toxic ablatio have poisons bathing maternal and fetal tissues 
great nervous depression and coma, destruction of nephritic and hepatic tissue with 
an arrest of function. As a result of their similarity it is as illogical to perform 
cesarean sections for ablatio as for eclampsia. It is needless to state contributory 
indications may make a section imperative. 

There is a clear trend of the world’s experts to limit, even to discard, cesarean 
section for all types of placental separation. The experience of the Eotunda Hos- 
pital, and of Irving is indicative of this trend. As late as 1939 the French 
Obstetrical Congress devoted a lengthy session to the consideration of placental 
separation. In 1,000 cases they reported the mortality following sections was 19 
per cent, and for the conservative vaginal handling it W'as 6 per cent. Further- 
more, in no sense is hysterectomy an essential part of the management, although 
special circumstances may require it. 

So far as we know there is nothing in the physiology or anatomy of the normally 
implanted placenta which would lead to a toxic or nontoxic premature separation, 
and prevent an associated separation in placenta previa. The prompt escape of the 
blood in placenta previa prevents uterine distention from retained blood. The 
relative absence of case reports of toxic apoplexy with placenta previa must be 
ascribed to a lack of observation. 

EE. EAYMOND E. WATKINS, Portland, Ore. — During the ten-year period 
from 1931 to 1941^ there have been 9,051 deliveries of pregnant women in the 
Obstetric Clinic of the Univer.sitj' of Oregon Medical School. All were indigent 
patients. Premature separation of the placenta was diagnosed clinically in 30 in- 
stances. All gestations were twenty-eight weeks or more. In 24, premature separa- 
tion was proved by pathologic examination, making a true incidence of one to 
377. Of the remaining 6, three showed no evidence of separation on examination 
of the placenta, and in 3 others the placenta unfortunately was not described. All 
6 patients had had tj’pical sjmiptoms and findings previous to delivery. 

We divided our cases according to the degree of severity into (a) mild, 2; (b) 
moderate, 14; and (c) severe, S. 

There was a noticeable lack of prenatal supervision in these patients, 9 having 
none before admission to the hospital, and 10 inadequate care. Fifteen of our 
24 patients showed an absence of the fetal licart beat upon admission to the hospital 
after symptoms of placental separation had occurred, making live birth possible in 
but 38 per cent. 

The bleeding occurred vaginally in 21, but in 3 it was concealed. Only one 
with concealed hemorrhage was considered a severe case and a low cervical section 
was performed in this instance. 

The degree of separation was partial in 21 and complete in 3. Fourteen patients 
entered the hospital in active labor. Twenty-one were delivered vaginally while 
3 required cesarean section. The low cervical operation was performed in each in- 
stance. 

The summary of our treatment is as follows: (1) Twenty-one treated ex- 
pectantly; (2) membranes ruptured 8 times as a method of controlling bleeding and 
to induce labor; (3) forceps used in 3 patients; (4) blood transfusions in 6 patients; 
(5) low cervical sections in 3 severe cases; (6) manual dilatation of the cervix 
was not done, nor were bags used to dilate the cervix in any case. 

Our maternal mortality, 4.1 per cent, consisted of one patient, who was delivered 
vaginally. She was a para ii who suddenly began to hemorrhage three hours after 
delivery with complete placental separation and died while the uterus was being 
packed. In retrospect we think this patient might have been saved had the uterus 
been packed immediately following delivery. 

Eight, or 33% per cent, of our 24 babies were born alive, but one premature baby 

died thirty-six hours after birth. 

The management of patients with premature separation of the placenta nas 
been a much disputed subject. There are those who advocate active interference 
early, in an effort to save both mother and child, and others who treat all patients 
conservatively. Both claim equally good results. Certainly no criticism could be 
made of the maternal and fetal mortality in the large series of cases Dr. Miller 
has presented, for his results are remarkable, both as to fetal and maternal survivals. 
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5. Hope is expressed that observation of early lesions with study of 
the vascular lesions by modern methods may furnish us with a clearer 
understanding of etiology. 
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DISCUSSION 

DR. RUDOLPH W. HOLAIES, Unu’ERSIty, Va. — Those who have written on 
ante-partum placental separation have erected a structure of hypotheses elaborated 
from presumptive evidence, and based upon conjectural notions as to the etiology. 
Truth will be derived only when there shall be a discovery of the specific etiologic 
factors. Dr. Miller and I disagree on many fundamentals. In fact, the tenor of his 
paper, reflecting the experience and observation of the Hartford Hospital Staff, 
tends to controvert the prevalent concepts held by most authorities. 

An analysis of his tables reveals that practically all of his cases were definitely 
benign, in sharp contrast to the tragic cases reported by most writers on the subject. 
It is noteworthy that there is an entire absence of the tetrad in any single patient 
of severe toxemia, severe hemorrhage, excessive shock and complete placental 
separation. He makes no mention of excessive distention or severe uterine pain, 
which are both characteristic of ablatio. Toxemia was noted in only 27 (23.9 
per cent) of his 120 case reports. No mention is made of the Couvelaire utero- 
placental apoplexy. 

The relative mildness of Dr. Miller’s complications may be ascribed to a high 
order of prenatal care in Hartford, for 98.8 per cent of all parturients in 1938 were 
attended by physicians, and 98.4 per cent of such patients were confined in four 
hospitals. In the same year the Hartford Hospital housed 54 per cent of all the 
city births. Ablatio occurred 79 times in private, and 41 times in ward patients, 
which reverses the figures for relative frequency supplied by most authorities. Hart- 
ford is a commercial city with a notable absence of a large population domiciled in 
tenement and slums, which may account for the differences from the type of patients 
seen in large municipal hospitals of maritime or manufacturing cities. 

Dr. Miller’s tabulation of the cases of uterine apoplexy has put my mind in a 
quandarj-, for, so far as I am arvare, every authority has maintained that apoplexy 
was invariable evidence of a Couvelaire type of separation. The enthusiasts for 
cesarean section have indeed defended the operation on the score that by this means 
alone a diagnosis of a true uteroplacental apoplexy might be made. In Dr. Miller’s 
report of 59 sections 57 had notations regarding apoplexy, and this condition was 
noted in 28 cases as being present, only 9 of which were of toxic origin. Dr. Miller 
states, “It is not yet clear why the separation of the placenta . . . should cause 
hemorrhagic infiltration which is invariably confined to the outer, and not the inner, 
layers of the uterus.” It may be conceived that trauma might produce such 
ecchj-motic spots, but so far as I am aware this does not hold true of toxic 
apoplexies. All layers are involved, especially in the site of the placental attachment. 
It is the extravasation of blood in the serotina which inaugurates separation and 
the placental cotyledons participate in this hemorrhagic infiltration. 

The elimination of eclampsia as an indication for section has probably contributed 
more to the lessening of the mortality of the disease and of the section than all 
the improved therapy of the one, and the bettered teclinique of the other. There is 
a peculiar analogy between eclampsia and ablatio, and specifically for the toxic 
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Eclampsia and separation of tlie normallj' implanted placenta are fundamentally 
of the same nature. The latter is preceded by tj’pical manifestations of toxemia in 
the majority of cases, and the pathology in the placenta is identical with that of 
eclampsia. However, in separation of the placenta, we are confronted with two 
complications: hemorrhage and a marked tendency to shock, the latter being par- 
ticularly dangerous. 

I believe that the employment of conservative treatment is most important. By 
that I mean when the patient is first seen, dismiss the idea of delivering her, but 
rather give supportive treatment with glucose solution, whole blood or plasma in- 
travenously, along with sedatives. Following improvement in her condition, rupture 
the membranes, apply an abdominal binder if necessary, and await within reason 
a spontaneous delivery'. This will obtain much better results than if we rush in 
immediately with operative procedures. I think the impression should go out, 
particularly to the average man, that this is a condition which he can treat with 
greater success by conservative methods regardless of surroundings. 

This is a case of separation of the placenta. You see the dark areas of acute in- 
farction scattered through the whole strip identical in every way with those seen 
in eclampsia. The consistency and similarity of the placental findings in each condi- 
tion have been such as to make me realize that cases of separation of the placenta' are 
practically' all on a toxic basis and that the cases due to trauma are negligible. 

DR. MILLER (closing). — If our experience has served anything, it is to show 
that where one is confronted with a severe ablatio and what you would all recognize 
as an absolute indication for cesarean section, you can still do a cesarean safely 
if y'ou pay attention to the fundamentals of blood loss replacement and anesthesia. 
Our experience has not met with the forebodings of tiiose who have threatened us 
with dire consequences. 

We had one death three weeks ago, .since this series ended. That patient had had 
a systolic blood pressure of over 200 for more than three years and died with massive 
cerebral hemorrhage two hours after the cesarean section was done under block anes- 
thesia, with a substitution of 1,000 c.c. of citrated blood. Personally', I should not 
have done a cesarean section in this case, though I believe that the operation had 
little to do with her death. 
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In our own experience we have not thought it advisable to do so many cesarean 
sections. The chance of error in early diagnosis is not inconsiderable. In 3, or 11 
per cent, of our patients, the clinical diagnosis was not substantiated on examination 
of the placenta. . The early death of the fetus is also worthy of comment in this con- 
nection. Should the woman with slight or moderate premature separation who has 
a dead baby be subjected to section, if by conservative measures such as artificial 
rupture of the membranes, the hemorrhage can be controlled? Prompt transfusions 
will restore her blood loss. If no further hemorrhage occurs, this method seems to 
us the logical one to follow. 

There is a high percentage of toxemia found in every group studied. Such 
patients do not tolerate major surgery well. "With added blood loss their risk 
is undoubtedly increased. The severe separation may force our hand to do a 
section, but, for the mild or moderate case, it has been our policy to treat the 
patient conservatively, delivering vaginally if possible. 

Eegardless of the method of delivery used the resistance of the patient must be 
brought to the highest level, by the arrest of hemorrhage, repeated transfusions, and 
other supportive treatment. Each patient presents an individual problem, and the 
method of management must be determined in each case by the degree of separation 
and the condition of the patient. No hard and fast rule can be established. 

DE. JAMES E. McCOED, Atlanta, Ga.— I would like to present 92 cases of 
separation of the placenta, all of which were delivered from below and the great 
majority of them spontaneous!}'. The total mortality was approximately 6.5 per 
cent. 

In my opinion, in evaluating mortality in premature separation of the placenta, 
the condition should be divided into three groups, mild, moderate, and severe, and 
each group discussed separately. I do feel very strongly, and more so as the years 
go by, that a severe separation of the placenta is not only not an indication for a 
cesarean section, but is an indication for conservative treatment. 

Tables I and II show our results. 


Table I. Abruptio Placentae, 92 Cases 



MILD 

moderate 

SEtTIRE 

Number of cases 

46 

30 

16 

Multiparas 

71 

80 

87.5 

Hypertension 

41 

66 

62.5 

Albumin 

38 

50 

53 

External hemorrhage 

98 

80 

81 

Shock 

4.3 

36 

100 

Eigidity 

78.0 

96 

100 

Spontaneous delivery 

96 

90 

93 

Petal loss 

54.3 

76 

93 

Mortality 

0 

6.6 

31 


Table II 


CAUSES OF DEATH 

operations 

Eclampsia 


Low forceps 

3 

Lobar pneumonia 


Version and extraction 

3 

Uremia 


2 Shoulder presentations 


Cardiac decompensation 


1 Transverse presentation 



DE. EUDOLPH A. BAETHOLOMEW, Atlanta, Ga.— Several decades ago, it 
came to be realized that the employment of forcible measures of delivery, such as 
internal version and extraction, manual dilatation of the cervix, difficult forceps 
delivery or cesarean section, was a large factor in the high mortality of eclampsia. 
Substitution of supportive measures, induction of labor, and a minimum of trauma 
effected a reduction in mortality from the figures of 15 to 20 per cent to 5 to 7 per 
cent. We are coming to the same vie^s-point in regard to separation of the placenta. 
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interspinoii? ligaments, were able to produce syndromes typical of 
angina,l and renal colic. Because of these findings they stated that “all 
the chief subjective phenomena usually associated with visceral disease 


Somatic roots 


-CoTninu'nlcati-ng rami 


Sympathetic 


Parasym- 
pathetic 



hTajor splanchnic n. 

''lijnor splanchnic n 
/ 

/ 

t 

t A 

l^..Coeliac ganglion 
^'^-•Coeliac plextis 

^-Siip. mesenteric plexus 
‘Aorticorenal ganglion 
-Aortic plexus 

-Inf. mesenteric plexus 
E 

--Hypogastric plexus 

-'Hypogastric nerves 

g-'-'-Pelvic plexuses 
F ^ 


Pudehdal n. 

(Somatic) Pelvic n. 

Pig. 1. — ^Anatomic distribution of the somatic and autonomic nerve fibers of con- 
cern to the gynecologist. A, Fibers to esophagus, stomach, duodenum, pancreas, inei, 
gall bladder and spleen; S, to kidney; O, to small intestine, cecum, asoending ana 
transverse colon; D, to ovary and Fallopian tube; E, to sigmoid and oescenaiiiB 
colon; F, to rectum, bladder, and uterus. Somatic roots supply abdominal wan anu 
parietal peritoneum. Pudendal nerve supplies perineal structures. 


can be reproduced through purely somatic channels, [which] is opposed 
to the concept that somatic and visceral pain are to be regarded as sepa- 
rate entities.” These authors concluded that, “the pain of visceral and 




PELVIC PAIN* 

A Follow-Up Study 


Kobert D. Mussev, M.D., and Kobert B. Wilson, M.D., 
Kochester, Minn. 

(From the Section on Obstetrics and Gynecology, The Mayo Clinic) 

TN ASSEMBLING data for a previous paper^® on pelvic pain it was 
1 found that apiiroximately one-sixth of the women who consulted 
physicians at the Mayo Clinic in 1936 had ailments concerned witli pain 
in the region of tlie pelvis. For that study, the records of 500 of these 
women were analyzed and data were obtained on eacli patient’s age and 
civil state, on the site and frequency of the pain, and on the physical 
findings and diagnosis. In this present paper the subject of pelvic pain 
is reviewed liriefly. Then the results are given of a study concerning 
relief of pelvic pain following treatment. Included in the study were 
those of the 500 patients who were living four years or more after the 
time of the previous study and concerning whom information could be 
obtained. 

PELVIC PAIN 


Illustrations of the nervous system commonly found in textbooks may 
fail to show the continuity that exists between the innervation of the 
pelvic viscera and that of the abdominal viscera and the somatic struc- 
tures.^’ ■’ 12 Pig. I illustrates the anatomic distribution of tbe somatic 
and autonomic (sympathetic and parasympathetic) nerve fibers which 
are of concern to the gynecologist. It is to be noted that the autonomic 
nervous structures form a closel.v integrated system of nerve fibers; that 
the sympathetic chain supplies fibers for all the abdominal viscera and 
that there are numerous levels at which impulses can leave or enter the 
sympathetic chain and the central nervous system. The human body is 
an integrated whole and nerve fibers pass to and come from viscera such 
as the stomach, colon, and pancreas, as well as from the uterus and its 
adnexa. 

The so-called s.vmpatheticosensoiy fibers are the fibers which earr.y 
pain impulses from the pelvic viscera and are, therefore, most important 
to this discussion.®’ In a strict physiologic and pharmacologic sense, 
these fibei-s have nothing in common with the true sympathetic nervous 
s.vstem. The.y are simply sensory fibers which have their cell stations in 
the posterior root ganglia and differ in no way from somatic sensory 
fillers except that they pass to the spinal cord through the anatomic 
sympathetic system. Properl.v they should he termed viscerosensory 
fibers. 


With the foregoing facts in mind, it is less unexpected than otherwise 
to learn that Lewis and Kellgren, liy injecting saline solution into the 
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tion of many of tlie pains and discomforts suffered by patients who re- 
veal clinical evidence of chronic nervous exhaustion or constitutional 
inadequacy. These patients are so worn by their cares or exhaustion that 
tlie minimal impulses received from the viscera are not inliibited at the 
customary level in the spinal cord ; consequently they are suffering, more 
or less constantljq from some pain or discomfort. 

THE FOLLOW-UP STUDY 

This follow-up studj^ of pelvic pain was attempted with the full realiza- 
tion that pain is not a diagnostic entity and that treatment or operation 
is ordinarily carried out for the relief or cure of a pathologic condition 
rather than primarily for the relief of any one s^’^mptom, such as pain. 
However, it seemed to be desirable to Imow the percentage probability 
of relief of pain associated with various pelvic disorders. 

At the risk of repetition of some material included in the opening 
paragraph, it should be said here that four or more jmars following 
examination of tliem in 1936, questionnaires were sent to the 500 patients 
included in the previous study. 

Each patient was asked wiiether the pain was completely relieved, 
partly relieved, or not relieved. If the patient was not treated or 
operated upon at the clinic she was asked concerning whatever subse- 
quent treatment or operation she may have undergone. Eeplies were re- 
ceived to 310 of the 500 questionnaires or 62 per cent. Twenty-three 
patients had died during the interval of four years and were excluded 
from the study. Tlierefore, tlie statistics are based on 310 patients. 


Table I. Condition Belative to Pain of All Patients and of Patients Who 

IklADE Certain Complaints 


, 

1 


1 PATIENTS WHOSE COMPLAINT ON FOLLOW-DP WAS OF: 

PAIN, AS 
REPORTED ON 
FOLLOW-DP 

TUTALi 

PATIENTS 

FOLLOWED 

1 

LOWER j 

ABDOMINAL 

PAIN 

BACKiVCHE 

MENSTRDAL 

PAIN 

mdltiple 

COMPLAINTS 


NO. 

% 

NO. 

% 

NO. 

1 % 

NO. 

% 

NO. 1 

% 

Complete relief 

131 

43 

91 

47 

14 

i^i 

13 

45 

13 

38 

Partial relief 

91 

29 

50 

26 

23 

43 

9 

31 

9 

27 

Same as, or worse 
than, 4 years 
before 

88 

28 

52 

27 

17 

31 

7 

24 

12 


Total 

310 

100 

193 

100 

54 

100 

29 

100 

34 

100 


RESULTS IN GENERAL 

The over-all results are represented in Table I. This tabulation was 
made without regard to the original diagnosis or to the type of treatment 
which was employed. To simplify the tabulation further, all patients 
who had lower abdominal pain were grouped together, as were those who 
had backache, or dysmenorrhea, or multiple causes of complaint. Of the 
310 patients, 193, or almost 62.3 per cent, complained primarily of lower 
abdominal pain. The remaining 37.7 per cent complained of backache or 
menstrual pain, or tliey made multiple complaints. The general state- 
ment can be made that, regardless of situation of their original pain, 
nearly three of every ten patients had not obtained relief. 
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somatic disease is derived from the direct stimulation of a common sys- 
tem of nerves, which supply all the deep lying somatic tissues concerned 
and by way of the anatomical sympathetic, also supply a limited amount 
of the tissues contained within the visceral peritoneum ; and . . . these 
painful impulses are either identical with, or are generally associated 
ivith the afferent impulses which set up reflexly a common series of motor 
and sensory reactions. ’ ’ This statement is eontraiy to the older hypoth- 
eses of Lennander, Eoss, Mackenzie,^®’ ” Head and Morley,^®’ but it 
would seem factual. 

In the evaluation of pain in general it is ivell to remember that some 
of the different sensations are attributable to stimulation of special, dif- 
ferentiated end-organs of nerves, such as encapsulated^'^ end-bulbs for 
touch, or the Meissner corpuscles for touch and pressure. Hoivever, 
sensations of pain occur, owing to stimulation of free, undifferentiated 
nerve fibers. As the visceral supply of such nerve fibers is sparse, and 
because neiwe fibers and cells which supply the viscera are much smaller 
than those which supply somatic structures, it is not difficult to under- 
stand the difference in the efficiency of sensations of pain when the 
viscerosensory and somatieosensory systems are compared. Because of 
this difference it must be true that viscera are insensitive to stimuli un- 
less such stimuli are massive and that localization of visceral pain is 
somewhat vague. 

It has been shown® that the viscera are insensitive to ordinary stimuli 
such as burning and crushing but are sensitive to such stimuli as an 
increase in tension. Tension in the tissues may be caused by infl.amma- 
tion, edema, or vascular engorgement. It is an obvious but seldom ap- 
preciated fact that inflammation can exist without causing pain. In 
other words, there are painful and painless Ij’^pes of inflammation. 
Kinsella®’ ^ has well illustrated this by recalling that an acutely inflamed 
appendix is painful because the appendix is hard and under tension but 
an acute gastric ulcer is not painful until induration and tension occur. 
A strildng example is the disappearance of pain after incision of an 
abscess; the inflammation is there both before and after incision but 
the pain disappears ivith the decrease in tension. 

Another important physiologic concept is that sensory impulses re- 
ceived in the posterior horns are integrated at the level where they are 
received; they may be inhibited or relayed.^® As far as the somatic 
sensory apparatus is concerned it is unlikely that, under ordinary cir- 
cumstances, the end-organs of the discriminative senses (touch tempera- 
ture and so on) could be stimulated without, at the same time, the pain 
leceptors being stimulated. Yet the sensations of the discriminative 
senses reach the level of consciousness while those of pain may not, be- 
cause of being inliibited in the posterior horns of the spinal cord. It 
would seein that this same finding applies to impulses ivhich are received 
rom the viscera. This is of particular clinical importance, because this 
in ubition of painful impulses may be weakened by worrj’’, chronic ex- 
laustion, or general ill health. Under such circumstances potential pain 
s imuli,^ which ordinarily ivould be unnoticed, reach the consciousness of 
le individual ivith abnormal ease. It is likely that this is the explana- 
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that about 6 of 10 patients were entirely relieved of pain by surgical 
measures, the pain of 2 of 10 was improved, and that of another 2 of 10 
was the same as four years before or worse. 

Table III. Effect on Pain of Surgical Treatment Compared With That of 

Nonsurgical Treatment 


patients treated and followed 


I'AliN Aft uw 

FOLLOW-UP 

1 SURGICALLY , 

1 NON-SURGICALLY 

no. I 

% 

NO. 

1 % 

Complete lelief 

jnnn^n—jjiii 

58 

54 


Partial relief 


21 

(54 


Same as, or worse than, 4 years 


21 

61 


before 





Total 

t 131” 1 

100 

1791 

1 100 


‘Eleven patients excluded ; died in the interval of four years. 
fTwelve patients excluded ; died in tlie interval of four years. 


In Table III comparison is made, on the basis of relief of pain, between 
patients subjected to surgical treatment and those subjected to medical 
treatment. Evidently, of patients treated surgically, a larger percentage 
(79 per cent) were completely or partly relieved than was true of those 

Table IV. Effect on Pain Reported by Patients Who Had Received Certain 

Diagnoses 


pain as reported on follow-up 


DIAGNOSIS 

TOTAL 

ORIGINAL 

DIAG- 

NOSES* 

COMPLETE RELIEF 

PARTIAL RELIEF 

SAME AS, OR 
IVORSE THAN, 4 
YEARS BEFORE 



% 

(diag- 

noses) 


% 

(DIAG- 

NOSES) 

NO. 

(diag- 

noses) 

% 

(diag- 

noses) 

Chronic nervous 

55 

14 

25 

17 

31 

24 

44 

exhaustion 






6 

21 

Pelvic inflam- 

29 

13 

45 

10 

34 

matory dis- 
ease 






20 

38 

Lumbar or sa- 

53 

10 

19 

23 

43 

cral pathologic 
condition 







16 

Appendicitis 

31 

19 

61 

7 

23 

5 

Ovarian cysts 

12 

7 

58 

4 

33 

1 

9 

Uterine myo- 

36 

IS 

50 

6 

17 

12 

33 

mas 

Dysmenorrhea 

30 

13 

43 

9 

30 

S 

27 

36 

45 

28 

24 

25 

11 

38 

34 

Constipation 

25 

S 

32 

8 

32 

9 

Retroversion 

Cervicitis 

18 

IS 

4 

12 

22 

67 

6 

1 

33 

5 

8 

5 

Relaxation! 

17 

8 

47 

5 

29 

4 

Carcinoma 

41 

3 

75 

0 

0 

1 

Endometriosis 

9 

5 

56 

3 

33 

1 

Indeterminate 

16 

5 

31 

5 

31 

6 

All others 

54 

24 

44 

12 

22 

IS 

Total diagnoses 

207 

163 

40 

116 

29 

128 

oJ 

Actual number 
of patients 

310 









‘Some patients received more than one diagnosis. 
tRelaxation of structures supporting pelvic viscera. 

ITen of the original 16 patients with carcinoma had died in the interval o 


years. 
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TREATMENT AND ITS RESULTS 

In general, the treatment of pehde pain conformed to accepted con- 
senmtive standards. For example, pelvic inflammatory disease was 
treated usually by the use of pelvic heat and, less commonly, by surgical 
measures; chemotherapy was not employed to any great extent in 1936. 
According to indications, neoplasms were treated surgically or by 
radium and roentgen therapj’’. The management of patients with 
nervous exhaustion, constitutional inadequaej^ or functional disorders 
was often most difficult. Painstaking physical and laboratory examina- 
tion made the diagnosis more certain and sympathetic attention to the 
patient’s complaints was valuable in gaining her confidence. Such con- 
fidence placed in the physician enabled him to reassure the patient and 
to develop a constructive program for regaining nervous stability, with- 
out which such pain was not relieved. 

No attempt was made to tabulate the exact treatment which the pa- 
tients had received. As a form of treatment, however, surgery occupies 
an important place in the management of conditions associated with 
pelvic pain. Aside from necessary operative skill, the success of surgical 
measures is necessarily dependent on the acuity of the physician in de- 
termining whether a given operation should be performed. Ordinarily, 
pelvic surgical operation is performed to remove diseased tissue, or as a 
restorative plastic procedure, and is seldom employed primarily for re- 
lief of pain. A notable exception is presacral neurectomy which may 
be employed in cases of intractable dysmenorrhea. It is, of course, im- 
portant to relieve pain and the statistics given in Table II reveal that 


Table II. Effect of Surgical Procedures on Pain op Patients Who Made 

Certain Complaints 


COMPLAINT ON 
FOLLOW-UP 

i 

TOTAL 

PATIENTS 

FOLLOWED 

patients subjected TO SURGICAL OPERATION 

NUM- 

BER 

1 

1 

pain, as r 

COMPLETE 

RELIEF 

eported on f 

PARTIAL 

RELIEF 

OLLOW-UP 

1 SAME AS, OR 
WORSE 

1 THAN, 4 
TEARS 
BEFORE 

NUM- 

BER 

PER 

CENT 

NUM- 

BER 

PER 1 
CENT 

NUM- 

BER 

, PER 

1 CENT 

Lower abdomioal pain 

193 

99 

58 

59 

19 

19 ! 

22 

22 

Backache 

54 

6 

4 

66 

1 

17 1 

1 

17 

Menstrual pain 

29 

14 i 

S 

57 

4 

29 ' 

2 

14 

Multiple complaints 

34 

12 

7 

58 

3 

25 

2 

17 

Total 

310 

131 

77 

58 

27 

21 

27 

21 


this was accomplished with reasonable frequency. Almost half of the 
patients^ studied underwent some surgical procedure. Comparatively 
few patients with backache, however, were subjected to surgical opera- 
tion. This is a reversal, now generally accepted, of the formerly preva- 
lent opinion that backache is almost always a sjTuptom of peMe disease. 
Because of its relative infrequency, probably surgical operations per- 
formed on patients who complained of backache should be ignored in 
tliis discussion. Omitting those with backache, therefore, it is evident 
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DISCUSSION 

DE. HOUSTON S. EVERETT, BALTiirORE, Md. — ^I shall pass over Dr. Mussey ’s 
treatment of the neurologic and physiologic causes of pain and shall confine my dis- 
cussion to emphasizing a few points brought out in liis clinical analyses. In the 
first place, it should be noted that in his table of diagnoses there are found to be 
74.4 per cent of his patients who were suffering from gjmecologic conditions wliich 
might hare contributed to tlieir pain, but there were 81.6 per cent in whom some 
possible cause other than a gjmecologic one was found. The multiplicity of condi- 
tions occurring in many patients, as he has mentioned, accounts for the fact that 
these two figures add to more than 100 per cent. Dr. Mussey as a gynecologist is dis- 
tinctly to be congratulated on finding a greater number of nong3mecologic than 
gynecologic conditions. I am afraid that the surgical specialist in any field is often 
too prone to attribute a patient's sjTnptoins to those organs ^vith which his line of 
work is particularly concerned. 

Another point that is worthy of emphasis is the appreciable percentage of patients 
(17.6 per cent) in whom he found the pain due to chronic nervous esliaustion. This 
group' of patients, as his results have shown, always constitute tlie most difficult 
therapeutic problem so far as relief of pain is concerned. We may divide patients 
suffering from pelvic pain into three large groups; First, those who have easily 
demonstrable organic lesions which require surgical correction and in whom the pain 
seems to bo definitely associated with these lesions and is usually relieved by their 
correction. On the opposite end of the scale we may place those patients in whom, 
after very careful studies, no definite organic lesions can be demonstrated. Most 
of these patients should probably be placed in the group referred to under various 
names, such as chronic nervous exhaustion, as used by Dr. Mussey, or functional 
psychoneurosis with tension state, as is more frequently used by the psychiatrists with 
whom I am familiar. In the first of these groups the outlook for the relief of pain 
is excellent. In the second it is very poor and in the experience of most of us, I be- 
lieve, these patients are usually best treated by thorough diagnostic study so that 
they can be positively assured of the absence of organic disease, after which some 
type of psychiatric regime should be instituted. It is common experience that 
manipulative treatments, such as unnecessary surgery or cystoscopie treatments, are 
likely to have a harmful rather than a beneficial effect on such patients. 

Probably the most difficult group of all is that in wdiich the patients have some 
organic lesion which at first seems that it might account for the pain, but the cor- 
rection of which fails to give relief. A later analysis of many of the members of 
this gToup will show that they should originally have been placed in the group of 
psychoneuroses, and treatment along these lines eventually has to be instituted 
before any success is achieved. 

I was a bit disappointed at the failure to find in Dr. Mussey 's table of diagnoses 
any mention of disease of the urinary tract. Many urologists dealing particularly 
with the female, to mention only Hunner and William E. Stevens as outstanding 
examples, have given much emphasis, perhaps undue emphasis, to the urinary tract 
as a contributorj' factor in many types of pelvic and other pain. Even though their 
emphasis may be somewhat exaggerated an examination of the urinary tract shonJd 
certainly not be omitted in the search for the cause of pain in a patient in whom 
it seems obscure. From my own experience, I am quite positive that no group o 
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treated medically (66 per cent). The greater efficacy of surgical 
measures is understandable because such measures are chosen in those 
definite conditions in which it is almost always possible to remove or cor- 
rect tlie condition which is causing the pain. Nonsurgical treatment, on 
the other hand, must necessarily be employed in a larger percentage of 
instances wherein the diagnosis is indeterminate or the cause of the pain 
is functional rather than organic. 


RELIEP OF P.IIN IN RELATION TO DIAGNOSIS 


It was obviousl}’’ impossible to tabulate each of the many diagnoses; 
nevertheless Table lY is concemed with relief of pain according to some 
of the various diagnoses. As might be anticipated, a survey of this table 
shows that those patients who were nervously exhausted obtained the 
least benefit; nearly half of them stated that their pain was the same as 
it had lieen four years before, or worse. The observation that carcinoma 
almost never causes pain until it is in an advanced stage is supported 
by the known death of 10 of the original 16 patients with carcinoma in 
the interval of four years; 3 of the 4 known survivors stated that they 
had no pain. 

SUJtJtARY AND CONCLUSIONS 


Pain from the pelvic viscera reaches the consciousness of the individ- 
ual through somatic afferent nerve fibers, called the “viscerosensory 
nerves,” which pass upward from the pelvic viscera in the sympathetic 
chains; these nerves pass into cell stations at their proper level in the 
spinal cord where the stimuli are integrated or sorted out. The meager 
number and size of viscerosensory nerves, no doubt, account for the 
vagueness of localization of pain by the average individual unless the 
lesion affects also the parietal peritoneum which is more richly supplied 
by somatic nerves. When the normal selective function of the cell sta- 
tions in the cord is weakened by vitiating disease or nervous exliaustion, 
many stimuli which would ordinarily be submerged reach the conscious- 
ness of the individual as pain. 

AWien a reasonably accurate diagnosis is made of pelvic lesions wdiich 
cause pain and which are amenable to surgical measures complete or 
partial relief of pain may be expected in 79 per cent of eases, depend- 
ing on the condition and the nature of the operation. 

Nonsurgical lesions or pain for which organic cause is not found, may 
be relieved in not more than 66 per cent of cases; in this group fall a 
considerable number of patients, about a fourth of all patients who 
complain of pelvic pain, who have no demonstrable organic lesion or who 
suffer from varying degrees of chronic nervous exhaustion. The scientific 
integrity of the physician is best maintained by his explahiing to this 
t.vpe of patient, ivho is difficult to satisfy and reassure the physiologic 
basis of her pain. 
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A CRITICAL ANALYSIS OF BLOOD LOSS IN 
2,000 OBSTETRIC CASES^^ 

L. C. Conn, M.D., J. R. Vant, M.D., and M. M. Cantor, M.D., 
Edjionton, Alberta, Canada 

(From the Departments of Ohstctrics and Biochemistry, University of Alberta and 

the University Hospital) 

pvURING the past ten years it has been agreyeP’ - that 

•L-' the factors which contril)ute to increased blood loss are: increase 
in the weight of the mother, of the baby, and of the placenta, increased 
length of labor, general anesthesia, forceps delivery, laceration of 
perineum or episiotomy and last, mismanagement of the thh*d stage. 

The incidence of post-partum hemorrhage is given variously from 
0.74 per cent (Smitlr’’) to Peekliam’s figure'’ of 6.14 per cent and Pas- 
tore’s^® figure of 6.4 per cent, and the basic volume is expressed as from 
500 to 600 c.e. or as Pastore" argues over 1 per cent of maternal body 
weight. Dieckmann and Daily" consider forceps delivery with episiot- 
omj'- adds 235 c.e. to the volume lost through spontaneous delivery, 
while Calkins says episiotomy adds 60 c.c., a large baby adds 100 c.e., 
and mismanagement of the tliird stage adds 200 to 400 c.c. to the aver- 
age blood loss. 

The Dickijison-Pomei'oy technique of third stage management is ad- 
vocated by Smith® and Brandt.® Pastore and Stander’® recommend the 
use of Calkins’ princii)le of recognition of placental se])aration and 
advise the Pastore modification of the method of expression Avhereby 
the placenta is not used as a piston but is kept up out of the pehds. 

The routine injection of pituitrin intramuscularly is advocated by 
many men either before or after the placenta is delivered. Doerr® ad- 
vises its use intraA'-enously as do Dorset’® and Peckham.^ Many others 
employ the newer ergonovine intramuscularly (Smith”) or, as Dadds’® 
avers, intravenously even at the onset of the third stage. 

Most men agree that, if necessary, manual removal of the placenta 
should be performed and the uterine cavity packed although Cos- 
grove’® is definitely opposed to this latter procedure. 

The blood loss should be replaced by glucose saline intravenously 
and (or) transfusion of blood. This, says Pastore,’® will tend to mini- 
mize puerperal infection and decrease hospital stay. 

For some time we have been amazed to note a greater measured 
blood loss following delivery than we had judged there would be. 
With this in mind we feel that a review of a series of consecutive de- 
liveries would be justified since it would enable us to determine the 
average blood loss, the incidence of post-partum hemorrhage (i.e. 60 
c.e. or more), the factors which contribute to the increase, 'the causes, 
and prophylactic measures to prevent this grave complication. Tha 
increased blood loss is a grave complication is proved by the records 
of the Province of Alberta for the years 1936 to 1939, inclusive. Din- 

»Read, by invitation, at the Sixty-Sixth Annual Meeting of the American Gjne- 
cological Society, Colorado Springs, Colo., May 26 to 28, 1941. 
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500 women suffering from pelvic pain could be found in which there would not be 
discovered a substantial number of urinary tract lesions if they were looked for. 

In order to determine the possible effect on the urinary tract of various gynecologic 
conditions one of my associates and I recently have made complete urologic studies 
on a series of 100 patients. We found varying degrees of dilatation of the ureters 
and pelves in 50 per cent of these. After appropriate treatment of their gj-necologic 
conditions about 30 of the 50 patients who originally showed dilatation have been 
subjected to restudy. In about half of these the urinary tracts had failed to return 
to normal although in some instances, a number of months had elapsed since the 
completion of their gj-necologic treatment. It occurred to me that this finding might 
throw some light upon the occasional failure completely to relieve pain by the appro- 
priate surgical correction of some gynecologic lesions.* is 

DE. hlTJSSEY (Closing ).' — 1 am glad that Dr. Everett emphasized the group of 
patients with pelvic pain who have organic trouble and also psychoneurosis. Observa- 
tion of women ndth pelvic pain has demonstrated that one must be guarded in promis- 
ing complete relief of complaints, and particularlj' of pain, to patients who have 
conditions which require operation. In reference to lesions of the urinary tract, I 
may say that these were included under the heading “multiple complaints.” 


D. n.: -Vm. J. bifsT.*^^ GvNEa tmsed on the following article; Miissey, 
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Table II. Weight op Baby and Blood Loss 


WT. IN GRAMS 

PRIMIPARA 

1 multipara 

1 TOTAL 

1 P.P. hemorrhage 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 

LOSS 

Under 2,500 

46 

283 

60 

158 

106 

221 

10 

720 

2,500-2,999 

136 

304 

184 

234 

320 

264 

29 

775 

3,000-3,499 

370 

375 

463 

246 

833 

303 

117 

813 

3,500-4,000 

197 

475 

351 

303 

548 

365 

110 

848 

Over 4,000 

39 

469 

127 

383 

166 

403 

41 

897 

Twins 

12 

562 

15 

502 

27 

529 

7 

997 


800 


1,200 


2,000 


314 



Table III. Weight op Placenta and Blood Loss 


WT. IN GRAMS 

1 PRIMIPARA 

1 MULTIPARA 

1 TOTAL 

P.P. HEMORRHAGE 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 

LOSS 

NO. 

AV. BL. 

LOSS 

Under 453 

36 

278 

44 

245 

80 

260 

6 

757 

454-567 

346 

358 

476 

251 

822 

296 

111 

812 

568-680 

266 

397 

394 

274 

660 

323 

97 

847 

681-793 

101 

465 

178 

325 

279 

375 

63 

815 

794-907 

27 

403 

Go 

341 

92 

359 

17 

835 

908-1,134 

21 

577 

34 

426 

55 

484 

17 

957 

Over 1,134 

3 

400 

9 

397 

12 

399 

3 

870 


800 


1,200 




314 



ages between 453 Gm. and 680 Gm. The smaller blood loss where the 
placenta weighed over 1,134 grams is probably not consistent with that 
which would accrue in a large number of such cases. This, as others 
have pointed out, suggests that the amount of blood loss is proportion- 
ate to the amount of retraction of the uterus which is necessary fol- 
lowing delivery. 

Table IV. Duration op Labor and Blood Loss 


DURATION 

PRIMIPARA 

MULTIPARA 

TOTAL 


NO. 

AV. BL. 

LOSS 

NO. 

AV. BL. 

LOSS 

NO. 

AV. BL. 

LOSS 

NO. 

AV. BL. 
LOSS 

Under 3 hr. 

25 

231 

201 

259 

226 

256 

29 

770 

3-10 hr. 

296 

377 

049 

285 

945 

314 

135 

840 

10-20 hr. 

333 

371 

269 

290 

002 

335 

99 

806 

20-30 hr. 

101 

475 

66 

264 

167 

391 

37 

868 

Over 30 hr. 

45 

480 

15 

248 

60 

422 

14 

907 


800 


1,200 




314 



Table IV shows a progressive increase in blood loss varying directly 
with the duration of the labor. The average duration in primiparas 
Avas calculated as fourteen hours, that in multiparas as nine hours ; the 
total average as 10.5 hours. The increased average in primiparas was 
due to sei^eral factors .- almost 60 per cent were in labor more than lU.o 
hours as compared to 29 per cent of the multiparas. _ This increased 
length of labor leads to an increased amount of sedation as a rule, an 
increase in operatiA'^e deliA'^ery, and greater fatigue of the mother. 

The method of delh'-ery in its relation to blood loss is shoAvn in Table 
V. Of the 2,000 eases, 66 per cent delivered spontaneously AVith an 
average blood loss of 278 c.c. With Ioav forceps delivery (24 per centj, 
the average blood loss Avas increased 126 c.c. Midforceps delwery 
fui’ther increased the blood loss as might be expected. In breech de- 
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iug this period, 64,607 deliveries were I’ecorded. In this group there 
were 161 maternal deaths, and of this number, 49, or 30 per cent, were 
considered due to post-partum hemorrhage, a figure which surpasses 
Cosgrove’s'^® recorded incidence of 25 per cent. No records are avail- 
able of the number of mothers whose inreiirerium has been prolonged 
or who have become chronic invalids directly or indirectly as a result 
of excessive blood loss, which has been recognized too late, or not at 
all, by the attending physician. And indeed he is unlikely to appreci- 
ate the signifieance of excessive blood loss during the third stage unless 
he is keenly interested and has a simple but relatively accurate method 
of measurement. 

There are very few hospitals in Canada where any attempt is made 
to measure blood loss. Some, it is true, try to estimate the volume, but 
it is obvious that this is markedly inaccurate and, indeed, sometimes 
misleading. Sad to relate, a few make no attemiDt at even an estima- 
tion. Since we cannot find any published record from any Canadian 
hospital obstetric service, it is hoped that this review will stimulate 
interest and provide the impetus for further investigation of this 
problem throughout the Dominion. 

Our apparatus for measuring blood loss is cheaply made, easily at- 
tached to any table and is relatively accurate. Amniotic fl.tdd which 
collects following rupture of the membranes can be easily dumped, and 
the amount of “after waters” in the pan usually balances the amount 
of blood which collects on the linen. 

Our series comprises 2,000 consecutive vaginal deliveries up to Dec. 
31, 1940, of which 800 were primigravidas, and 1,200 were multi- 
gravidas, We have made no attempt to classify them further. The 
average blood loss for all primipai’as -was 388 c.c., for multiparas it 
was 280 C.C., and for the series averaged 323 c.c. As before stated, this 
is higher than we expected. 


Table I. Weight op Patient and Blood Loss 


weight 

(I’orxDs) 

PRIJIIPAKA 1 

MULTIPARA 1 

TOTAL I 

1 p.p. hemorrhage 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 

LOSS 

1 

xo. 

AV. BL. 

LOSS 

NO. 

AV. BL. 
LOSS 

Under 120 

20 

2GG 

17 

I 321 

37 

291 

2 

775 

121-140 

247 

3S2 1 

359 

27S 

607 

320 

94 

840 

141-160 

391 

384 

436 

263 

927 

314 

140 

785 

ICl-lSO 

111 

405 

213 

310 i 

324 

343 

58 

912 

181-200 

25 

482 

49 

255 ] 

74 

332 

12 

899 

Over 201 

5 

516 

26 

403 1 

31 

421 

8 

886 


soo 


1,200 


2,000 


314 



Table I shows the relation between weight of the patient and blood 
lo.ss It is evident that the increase in average blood loss corresponds 
to the increase in the mother’s iveight. This same tendency is also ap- 
parent in the group whose blood loss is 600 e.e. or more. In Table II 
there is a similar increase following the deliverv of a large babv or 
of twins. ‘ 

In Table III Die same holds tine; in the main the increased weight 
ot the placenta is more likely to result in increased blood loss, although 
111 approximately 75 per cent of the eases, the placental weight aver- 
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a small vagina, a combination which is relatively common in our experi- 
ence, and which merits our constant attention. A just criticism might 
be^ made that we did not iron out the lower vagina and perineum, but 
this has happened in spite of the fact that the ironing out was done, 
and moreover that the perineum was infiltrated with loeal anesthesia! 
We feel that this accident cannot be avoided in a eertain number of 
eases. Loeal infiltration of the perineum in our experience decreases 
the loeal blood loss and lessens the amount of general anesthesia, 
thereby minimizing uterine atony. It does, however, to a large extent 
abolish the “perineal urge” and so increases the use of outlet forceps 
application. 


Table VII. Duration or Third Stage and Blood Loss 


DURATION 

PRIMIPARA 1 

MULTIPARA 

TOTAL 

1 P.P. HEMORRHAGE 

NO. 

AV. BL. 
LOSS 

NO. 

AAL BL. 
LOSS 

NO. 

AV. BL. 

LOSS 

NO. 

AV. BL. 
LOSS 

Under 6 min. 

176 

378 

323 

245 

499 

292 


798 

6-15 min. 

460 

360 

757 

279 

1,223 

312 


828 

16-30 min. 

139 

450 

109 

369 

248 

415 

08 

836 

31-60 min. 

14 

474 

10 

380 

24 

438 

6 

967 

Over 60 min. 

5 

625 

1 

50 

6 

529 

2 

1,112 


800 






314 



The average duration of the third stage was thirteen minutes. There 
was, as shomi in Table VII, a progressively increasing blood loss as the 
duration of the third stage was prolonged. This is very noticeable in 
that group (15 per cent) where the third stage was longer than fifteen 
minutes. This is due probably to atony of the uterus, to partial separa- 
tion of the placenta, or to tardy recognition of complete separation. 
In this table, the blood loss in primiparas averaged 100 e.c. more than 
in multiparas, and is due most likely to the extra blood loss from a 
larger laceration or episiotomy. However, the conduct of the third 
stage does play a part in the blood loss. Early recognition of placental 
separation is essential whether by the criteria of Calkins, or by individ- 
ual modification. We do not believe that the placenta should be ex- 
pressed after the first uterine contraction, but rather that the uterus 
should rise in the abdomen, should become globular, firm, against the 
anterior abdominal Avail and be freely mobile. This may need more 
than one contraction but is usually indicated by slight uterine bleeding. 
We have found Pastore’s method of expressing the placenta ideal for 
most eases except Avhere the abdominal Avail is thick and resistant, 
Avhen it then is difficult. IIoAVCAmr, if the utei’us is pushed into the 
pelvis we belicAm it should be elcAmted immediately after the placenta 
is out CA’^en if combined abdominal and A'-aginal pressure is necessary. 
At this stage, early in the series, ergonovine 0.2 mg. (ergotrate, Lilly) 
Avas injected intramuscularly, but we soon found that a quicker re- 
sponse could be obtained by injecting the alkaloid immediately alter 
the birth of the baby, Avith no greater tendency to contraction of tlie 
cervix, and incarceration of the placenta. Lately Ave have been inject- 
ing ergotrate intravenously as soon as the baby is born. This has 
speeded up placental separation markedly and to_ date has yielded no 
untoward results, although the increased possibility of contrtytion o 
the cervix Avith incarceration of the placenta must be recognized. 

Uterine tamponade Avas employed in 24 instances. Vdiere, m 
massage and medication, are unable to Iceep the uterus elevate a 
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Table V. Method of Delivery and Blood Loss 


METHOD 

primipara j 

MULTIPARA ] 

TOTAL ( 

p.p. hemorrhage 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 
LOSS 

NO. 

1 

AV. BL. 
LOSS 

no. 

AV. BL. 
LOSS 

Spout. 

Low Forceps 

Midforceps 

Forceps Rot. 

Midforceps 

Manual Rot. 

Midforceps 

Breecli 

Twins 

Inc. of Cerv. 
Version and 
extraction 

371 

314 

19 

26 

1 

24 

34 

10 

1 

1 

323 
, 429 

1 541 

551 

491 

385 

477 

1,225 

200 

965 

162 

8 

12 

10 

25 

14 

0 

4 1 

261 
: 356 
! 362 

245 

1 

488 

247 

502 

0 

429 

1,336 

476 

27 

38 

34 

59 

24 

1 

5 

278 

404 

488 

454 

490 

327 

492 

1,225 

383 

156 

112 

7 

10 

11 

9 

7 

1 

1 

812 

828 

923 

837 

932 

863 

963 

1,225 

660 


800 


1,200 


2,000 


314 



livery and version and extraction, the hlood loss surprisingly was 
lower than in low forceps delivery. While the number of cases is 
smaller, yet the incidence of breech presentation (3 per cent) conforms 
to the accepted figure. We employ version and extraction rarely, 
which explains the small number of cases. It is possible a larger num- 
ber would result in a relatively greater blood loss. 

Table VI. State op Perineum and Blood Loss 



PRIJIIPARA 1 

MULTIPARA 1 

TOTAL 1 

P.P. HEMORRHAGE 


NO, 

1 

AV. BL. 
LOSS 

NO. 

AV. BL. 

; LOSS 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 
LOSS 

Intact 


189 

, 564 

206 


IK K Wm 

39 

786 

Lac. 1st Deg. 

71 

266 


288 



44 

812 

Lac. 2nd Deg. 


365 

29 

343 

49 


10 

1 849 

Lac. 3rd Deg. 

4 1 

425 ‘ 

1 

550 

5 

450 

1 


Episiotomy 

613 

397 


396 

919 

395 1 

195 

828 

Episiotomy 
and side 
wall tear 

27 

980 

0 

0 

27 

980 

25 



800 


1,200 


2,000 


314 

1 


Table VI demonstrates the increasing average blood loss where the 
perineum was torn or incised. In 32 per cent of all cases the perineum 
was intact, and the average blood loss was 206 c.c. Even a slight 
laceration (19 per cent) resulted in an average increase of 78 c.c. A 
second degree laceration resulted in a further increase of 136 c.c., while 
in the 5 cases wherein a third degree laceration occurred, the blood loss 
more than doubled that from an intact perineum. Our practice of per- 
forming episiotomy is quite evident from the table. Seventy-seven per 
cent of primiparas and 25 per cent of multiparas were so treated with 
an aAmrage blood loss of 395 c.c., an increase of 189 c.c. oimr the loss 
through the intact perineum. This increase is more than Ave expected, 
so much so, that we are considering a change or at least a modification 
of this procedure. In 27 eases there occurred an extension of the 
episiotomy upivard along one or both lateral Avails of the Amgina. These 
lacerations bleed profusely, are difficult to repair, and explain the 
average blood loss of 980 c.c., a truly alarming amount! These acci- 
dents are not all due to inexpert forceps application, or traction, but 
are usually associated Avith a narroAV pehuc outlet, a long sacrum, and 
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Table VIII. Sedatives and Blood Loss 


1 

PRIMIPARA 

1 MULTIPARA 

1 TOTAL 1 

1 P.P. hemorrhage 

SEDATIVE 1 

NO. 

AV. BL. 
LOSS 

NO, 

AV. BL. 
LOSS 

NO. 

AV. BL. 
LOSS 

NO. 

AV. BL. 
LOSS 

No sedative 

10 

251 

53 

260 

63 

264 

8 

780 

Nembutal alone 

67 1 

306 

242 

229 

309 

246 

30 

806 

Nembutal and 
paraldehyde 

460 

40G 

1 

683 

288 

1,143 

335 

191 

854 

Nembutal, 
paraldehyde 
and ether 

66 

432 

74 

175 

140 

295 

27 

786 

Other combina- 
tions 

197 

365 

148 

309 

345 

341 

58 

773 


800 


1,200 


2,000 


' 314 

1 


mild somnolence is preferable to nnconscionsness, and moreover the 
peak slionld be readied during late first stage. During the expulsive 
stage, the patient can be aided by intermittent gas anesthesia together 
with local perineal infiltration, thereby decreasing the tendency to 
atony of the uterus during the third stage. 


Table IX. Blood Loss in 100 c.c. Groups 


AMOUNT IN C.C. 

PRIJUPARA 

MULTIPARA 

TOTAL 

% 

0-100 

107 

400 

507 

25.3 

101-200 

158 

263 

421 

21.1 

201-300 

155 

169 

324 

16,2 

301-400 

80 

113 

193 

9.6 

401-500 

92 

86 

178 

8.9 

501-000 

38 

25 

63 

3.2 

001-700 

07 

59 

126 

6.3 

701-800 

29 

25 

54 

2.7 

801-900 

28 

! 23 

51 

2.5 

901-1,000 

1 16 

16 

32 

1.6 

1,001-1,500 

^ 27 

17 

44 

2.2 

1,501-2,100 

3 

4 

1 7 

0.4 

Average — 323 

800 

1,200 

2,000 

100.0 


Table IX and Fig. 1 show an analysis of blood loss in 100 c.c. groups. 
Sixty-two and five-tentiis per cent of all cases show a loss of 300 c.c. or 
less. The incidence then drops sharply and continues in a gradual 
slope except for a slight rise in the 600 to 700 c.c. group. 

Of the 800 primiparas, 170, or 21 per cent, had blood loss of 600 c.c. 
or more, as did 144, or 12 per cent, of the 1,200 multiparas. Thus 16 
per cent of the total 2,000 patients had post-partum hemorrhage, a 
much higher incidence than is reported in the literature. On the other 
hand, if ive take into consideration the percentage bipod loss p^her 
than the actual volume loss, we find the incidence in primiparas is 14.4 
lier cent, in multiparas 7.4 per cent, with a total incidence of 10 per 
cent, a figure much lower and relatively comparable. We agree with 
Pastore^® that this is a more reasonable basis on which to grade blood 
loss and moreover, if agreed upon, will provide a basis of comparison 
for further investigations. _ . „ 

Closer analysis reveals that the patients with blood loss in excess oi 
600 c.c. bear practically the same relation to the various factors given 
in Tables I to VIII as do the total series. What then causes this great 
increase in total blood loss? In order to examine the problem we pur- 
sued our investigation along two channels : first, we carefully reviewed 
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well contracted, or where vaginal wall oozing persists, we do not hesitate 
to pack the uterine cavity. For this we use a homemade instrument, 
a sigmoidoscope 2 cm. in diameter whose obturator has been converted 
into a trident. The tube is inserted into the uterine cavity and 2 inch 
dry gauze is pushed through the lumen as far as desired. The packer 
is gradually removed and the vagina in turn is packed, 3 to 6 yards 
of gauze in all being used. This keeps the uterus elevated, effectively 
controls oozing and may be removed twelve to twenty-four hours later. 
In our experience there has been no relative increase in morbidity 
Avhere packing has been inserted and, where all other measures seem 
to fail, we find it a valuable asset. 

It would be ideal for every woman whose blood loss is 600 c.c.^ or 
more to have a blood transfusion immediately, but from a practical 
point of view, some of them do not seem to require it. The re- 
action to blood loss varies according to size and weight, and this 
must be taken into consideration. In some patients the restoration of 
fluid volume by intravenous glucose is sufficient — in others this must 
be supplemented by blood transfusion. This restoration of blood vol- 
ume undoubtedly reduces morbidity and mortality during the puer- 
perium. 

A greater interest in the technique of the third stage leads to a 
closer observation of the mechanism and quicker attention to and 
treatment of any variation, thereby decreasing the blood loss. _We 
have experienced this ourselves since we commenced the present review. 

In previous articles^®’ we stated that the blood loss as a result of 
giving sedation to secure amnesia and analgesia was not materially in- 
creased. We admit that our analysis of blood loss was based on a smaller 
series of eases than the present, and moreover was not as definitely linked 
up ivith the various other factors which might influence the volume. In 
the light of this analysis, our opinion should perhaps be modified in some 
degree. 

We have tried several combinations of drugs, as in Table VIII with 
varying results. Three hundred and seventy-two patients, or 19 per 
cent, received no sedative or else nembutal alone, with an average 
blood loss of 249 c.c. Practically all of these cases were labors of short 
duration in which the need for sedation was not great. The largest 
group, 57 per cent, were given nembutal by mouth and paraldehyde 
either by mouth or per rectum ; here the blood loss was increased to 
335 c.c. This increase is most marked in the primipara (450 c.c.) but 
may be due to_ the large number of episiotomies. A smaller series (7 
per cent) received nembutal by mouth and a mixture of paraldehyde 
and ether per rectum. The resulting average blood loss was increased 
in primiparas, but decreased in multiparas with a total average of 295 
c.c. In the last group in Table where various combinations of 
drugs^ ivere tried (these included nembutal, morphine, heroin, hyoseine, 
ati opine, paraldehyde, and ether) the blood loss was highest. All 
these cases had long labors due to relative disproportion, soft tissue 
dystocia, or ineffective labor pains, and consequently resulted in an 
increased incidence of operative delivery. All these factors were con- 
tributory to the increase. 


We still believe that_ sedation has a definite place in the conduct 
ot labor, but our experience has led us to modify our procedure over 
the course of the years. We have decreased the dosage considerably 
and changed the time of administration. We believe that comfort or 
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enlarging the wound and reimiring the relaxed perineum at this time 
as it definitely contributes to increased bleeding. 

In 60 eases, instrumental delivery Avas judged to be the cause. Tu^enty- 
eight were delivered by midforceps application; of these, 21 Avere arrested 
oecipitoposterior positions, Avhile the remainder Avere anterior positions 
Avhich Avere “tight fits.” Associated Avith forceps delivery in 21 cases 
Avas a side Avail tear Avhich bled profusely. Loav forceps delivery ac- 
counted for 32 cases ; it Avould appear that even this operation is not 
Avithout danger. Perhaps in some instances we might haAm Avaited a 
little longer before resorting to forceps application. A continuing 
reAdcAv of our records Avill no doubt proAude the ansAver. 

In 56 cases there seemed to be no obAdous reason for the excessive 
blood loss. In 12 of these, delivery Avas spontaneous through an intact 
perineum. The remainder Avere spontaneous or Ioav forceps delivery, 
Avith episiotomy or lacerated perineum. While all the factors previ- 
ously mentioned Avere undoubtedly in evidence, it is possible that faulty 
recording at the time of delivery may haA’e been responsible for our 
inability to ferret out a single cause for the hemorrhage. 

Uterine atony alone or Avith other lesser causes accounted for 41 
cases. Some of these Avere due to mismanagement of the third stage, 
others Avere unaeeountalilc. This might apply to any series. 

In 32 cases, sedatives Avere, Ave felt, the primary cause. In many 
instances the total dosage Avas relatively too great, in others sedative 
Avas given too near the time of actual delivery. In the latter instance 
especially, the result Avas arrest on the perineum, Avith a greater inci- 
dence of forceps delivery, longer general anesthesia, and atony folloAv- 
ing deliA'-ery. The desirability of having the sedative Avear off as de- 
livery approaclies, so that tlie patient may “bear doAvn” to effect spon- 
taneous birth, is evident. 


Table XI. Eeasons fok Post-Partum Hemorrhage 


CAUSE 

primipara 

jiultipara 

1 total 

Twins, large babies, breecli 

11 

9 


Long labor 

1.5 j 

4 

19 

Precipitate labor 

1 ’ 

9 


Premature separation of placenta 

1 j 

4 

0 

Retained placenta 

3 

1 

4 




58 


In Table XI the less common causes are noted. In 20 eases the de- 
liAmry of tAvins or a large baby Avas cited as the cause. Associated Avas 
a large placenta and the need for greater uterine retraction Avas quite 
evident. 

Long labor Avas the cause in 19 cases. Here the usual results of 
maternal fatigue AAuth operatiA'^e deliAmry and atony of the uterus are 
in evidence. On the other hand, 10 patients Avere _ delivered precipi- 
tately Avith resulting hemorrhage. The need for immediate uterine 
stimulation (probably intravenous ergotrate) is indicated in this com- 
plication. 

Premature separation occurred as a cause on 5 occasions. An in- 
creased loss cannot be obidated in some instances Avhere this complica- 
tion arises. 
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each hemorrhage ease record to find otit the several causes or, if pos- 
sible, the single cause and; second, we planned the study of a series 
of 150 unselected deliveries on which blood was taken shortly 
delivery and during the puerperium with a view to determine blooU 
dilution and recovery consequent to third stage blood loss. 



Fig. 1. 

In Table X are shown the more common single causes of hemorrhage, 
of these the largest number (67) are associated with episiotomy, lacera- 
tion, or repair of a relaxed perineum. 

Table X. Eeasons for Post-Partum Hemorrhage 


CAUSE 1 

; primipara 

MULTIPARA 

TOTAL 

Episiotomy laceration, or repair 

33 

34 

67 

Instrumental delivery 

51 

9 

60 

No reason 

26 

30 

56 

Uterine atony 

13 

28 

41 

Sedative 

16 

16 

32 



1 

256 


Since, of the 314 eases in the hemorrhage group, 126 with perineal 
wounds lost between 600 and 700 c.c., it is reasonable to suppose that 
the bleeding from the wound was of itself sufficient to cause their in- 
clusion. This bears out our previous statement and makes us wonder 
if our very frequent use of incision is always justified. Even with a 
laceration pf the perineum there is but little decrease in the blood loss 
while the jagged wound is more difficult to repair. lYe do not advise 
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this procedure relatively simple and accurate. Serum was used to 
avoid errors introduced by an anticoagulant and by hemolysis. In 
order to balance the study, estimations of hemoglobin, red blood cells, 
and packed red cells were carried out on whole blood collected at the 
same time. Blood loss was measured as described and calculated on 
the basis of percentage of body weight before delivery. Proteins in 
sei’um were calculated from the specific gravity according to formula 
of Weech and others, many results being cheeked by nitrogen deter- 
minations. The results obtained Avere tabulated according to blood loss 
in percentage of admission Aveiglit and are given in Table XII. 


Table XII. Kelation of Blood Loss to Hemoglobin and Red Cells 


BLOOD 
LOSS PER 
CENT OP 

HEMOGLOBIN SAIILI 
GJI./lOO C.C. 

RED BLOOD CELLS 
MILLIONS/C.MM. 

PACKED RED CELLS PER 
100 C.C. AVHOLE BLOOD 

ON AD- 1 

1 

2 

3 


2 

.3 


2 

3 

MISSION 











11.7 

11.7 

13.5 

3.83 

3.71 

4.22 

39.6 

41.2 

46.5 


11.7 

11.6 

13.3 

3.89 

3.71 

4.21 

41.8 

40.6 

46.1 


11.7 

11.7 

12.8 

3.67 

3.67 

4.08 

40.0 

39.8 

45.0 

0.55 

12.1 

11.9 

12.3 

3.79 j 

3.82 

4.20 

40.0 

38.6 

46.2 

0.63 

12.3 

ll.S 

12.2 

3.96 1 

3.72 

4.03 

41.0 

38.7 

42.6 

0.80 

11.2 

10.5 

11.1 


3.45 

3.74 

39.8 

37.3 

40.7 

0.97 

10,1 

10.2 

11.5 

' 3.63 

3.41 

3.80 

38.6 

35.0 

41.4 

1.06 

11.6 

9.2 

9.9 

3.91 

3.21 

3.62 

36.0 

30.6 

35.5 

1.10 

10.4 

9.0 

10.1 

I 3.45 

3.20 

3.44 

39.6 

32.6 

38.6 

1.53 

11.6 

9.9 

10.7 

3.83 

3.33 

3.54 

41.3 1 

32.8 

38.3 


This study is limited to conditions just prior to delivery, twenty-four 
hours after delhmry and on the tenth post-partum day, indicated in 
the table as 1, 2, and 3. Studies during pregnancy are in progress and 
will be dealt Avith in a separate communication. 

It Avill be seen that values for hemoglobin, red blood cells, and packed 
red cells in the ante-partum specimen bear no definite relationship to 
the blood loss, apart from being consistently Ioav. Values on the first 
post-partum day are consistently loAver than those of the initial speci- 
men, the difference being most marked Avhere the blood loss exceeds 
1 per cent of the body Aveight. This is best illustrated in the case of 
the packed cell Amlume calculated for the third post-partum day, and 
our findings agree substantially Avith those of Pastore. Values on the 
tenth post-partum day indicate the degree of recovery in each group. 
It AAdll be seen that Avhere the blood loss did not exceed 0.5 per cent 
of the body Aveight (approximately 400 c.e.), recovery Avas complete. 
If it was in excess of that amount, then the degree of recovery roughly 
paralleled the blood loss, lesser recovery being related to greater blood 
loss. That this is not absolute is indicated by the crossed lines in Fig- 2, 
Avhere, for example, recoA^ery from blood loss of 0.55 per cent of body 
weight is greater than that from 0.24 per cent, and that from 0.97 per 
cent is greater than that from 0.63 per cent. The values of the first 
post-partum day seem much more significant and consistent for that 
correlation. ITowever, since the absolute differences are so small, it 
does not seem reasonable to put too great emphasis on these values, 
except in those eases where the blood loss exceeds 1 per cent or tiie 
body weight. 
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In 4 cases the hemorrhage was due to retained placenta; efforts to 
express it failed. Accordingly, in each case, manual removal was 
employed. 

In this total series there were 30 cases where the third stage lasted 
longer than thirty minutes hut only in 7 was the placenta removed 
manually. We advise manual removal only when there is profuse or 
persistent uterine bleeding, where the uterus does not respond to stim- 
ulation and where efforts to express the placenta fail. In one case 
indeed where a thick contraction ring foiled attempts at manual re- 
moval, the placenta was left in place. Pelvic examination at six weeks 
post partum showed a well-involuted uterus; the placenta had appar- 
ently become completely absorbed. At no time had there been much 
bleeding. 

Even with the increased blood loss, recovery was in the main un- 
eventful. There were no maternal deaths from post-partum hemor- 
rhage, either at delivery or during puerperium. The general morbidity 
rate (100.4° E. or over) was 9.6 per cent, while in the hemorrhage 
group the uncorrected rate was 12.7 per cent. Eighty per cent of 
these latter patients left the hospital by the twelfth day post partum, 
while only 7 per cent remained longer than fourteen days. 

At the postnatal examination, blood counts in 150 cases were eom- 
pared with those taken at the first prenatal examination. In 90 per 
cent the counts were equal to or better than those made at the initial 
visit. The red cell count averaged 3,900,000 and the hemoglobin esti- 
mation averaged 12.5 Gm. per cent. 

These are the results of our first avenue of investigation. 

Our second avenue, dealing with blood dilution and recovery conse- 
quent to blood loss, requires a brief introduction : 

Pastore22 studied the packed red cell volume before delivery and during the 
puerperium and showed that the cell volume on the third post-partum day varied 
with the blood loss expressed in terms of percentage of body weight. Using this 
latter value, he presented data from which the packed cell volume on the third 
day could be calculated. On this calculation he then based the events which might 
be expected during the puerperium. 

It is now definitely agreed that following an acute hemorrhage, com- 
pensation for the decreased blood volume is effected by blood dilution. 
Plass and Bogert,^^ Stander and his associates,^^ and many others have 
shown that there is blood dilution during pregnancy. Further dilution 
consequent to blood loss must then occur immediately following de- 
livery. That compensation for dilution occurs after delivery in many 
eases is indicated from Pastore’s studies, but studies on blood dilution 
due to blood loss during the thii*d stage of labor seem to be lacking. 
While such effects might be indicated by red cell volume studies, we 
felt that these would not give absolute results, since diluted plasma, 
due to its hypotonicity might affect the size of the cells and as a result 
the cell volume. 

It is now well established that hemorrhage is followed by a decline 
in the specific gravity of the blood. Since this is due mainly to plasma 
dilution, it seemed pertinent to examine the specific gravity of the 
blood serum at certain periods before labor and during the puerperium. 
Recent developments in methods of estimating specific gravity make 
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Table XIII. Relation op Blood Loss to Blood Dilution 


blood 

LOSS PER 
CENT OF 
WEIGHT 
ON AD- 
MISSION 

PACKED RED CELLS IN 
PER CENT OF ADMISSION 
SPECIMEN/100% 

SERUM SPECIFIC 
GRAVITY 

SERUM PROTEINS 
GM./lOO C.C. 

2 

* 

3 

1 

2 

3 

■ 

2 

3 


104 

105 

117 

1.0238 

1.0225 

1.0276 

5.75 

5.31 

7.04 

MM 

97 

102 

110 

234 

222 

263 

5.60 

5.12 

6.58 

MM 

99 

98 1 

112 

239 

222 

262 

5.78 

5.12 

6.57 

0.55 

96 

92 

115 

238 

229 

268 

5.74 

5.43 

6.78 

0.63 

94 

89 

103 

234 

219 

254 

5.60 

5.12 

6.33 

0.80 

93 

84 

102 

223 

218 

253 

5.22 

5,07 

6.28 

0.97 

90 

85 

107 

227 

213 

252 

5.38 

4.47 

6.24 

1.06 

85 

84 

98 

228 

205 

249 

5.41 

4.59 

6.13 

1.10 

82 

82 

97 

222 

[ 192 

231 

5.12 

4.14 

5.51 

1.53 

79 

70 

92 

206 

187 

236 

4.62 

4.00 

5.67 


•Calculated for third jiost-partum day, after Pastore."- 


flected quite accurately the blood dilution consequent to it. The tenth 
day values indicated the degree of recovery. This is illustrated in 
Fig. 3 where values in excess of 1.0260 indicate complete recovery and 
represent all cases in which the blood loss did not exceed 0.5 per cent 
of the body weight. 

SUMMARY 

On the basis of our findings in 150 unseleeted eases which constituted 
this part of the study, wc feel justified in suggesting that: 

1. The specific gravity of the serum obtained within twenty-four 
hours prior to delivery is a rough index of the extent of blood loss in 
the third stage of labor. Values exceeding 1.0235 are associated with 
blood losses not exceeding 0.5 per cent of the body weight. Values in 
excess of 1.0230 correspond 1o blood loss not exceeding 1.0 per cent 
of the body weight. Values below 1.0230 indicate that blood loss in 
excess of 1.0 i^er cent of the body weight might be expected. 

2. The specific gravity of the serum on the first post-partum day is 
an accurate index of the blood loss and reflects blood dilution due to 
blood loss. 

3. The tenth day value is an index of the extent of recovery from 
dilution due to blood loss as Avell as dilution which occurred during 
pregnancy. 

4. Since both hematocrit measurements and specific gravity estima- 
tions indicate that complete recovery from blood loss occurs within 
ten days of delivery, providing that the blood loss does not exceed 0.5 
per cent of the body weight (approximately 400 e.e.) and since com- 
plete recovery does not take place in that period by these criteria 
Avhen the loss exceeds that amount, then a blood loss in excess of 0.5 
per cent of body weight should be considered j)ost-partuni hemorrhage 
and adequate treatment instituted. 

CONCLUSIONS 

We have presented an analysis of 2,000 eases of vaginal delivery with 
an average blood loss of 323 c.c. In 314 cases (15.7 per cent), tiere 
was blood loss of 600 c.c. or more, but only in 205 (10 per cent) Avas 


















CONN ET AL. ; BLOOD LOSS IN OBSTETRIC CASES 


779 


Since tlie proteins were calcnlated from the specific gravity, it will 
suffice to discuss only the specific gravity. Table XIII summarizes our 
findings for these and correlates them with changes in the paeked cell 
volume. It will be seen that the imlues in the specimens obtained 



Fig. 2. 



Fig. 3. 


closely parallel the blood loss, and that all are well 
below the normal value (1.0260-1.0275). The lower the specific gravity 

subsequent blood loss. So too, the twenty-four- 
hour post-partum specimen closely paralleled the blood loss and re- 
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not suffer some blood loss, but the question is what is the natural blood loss, and 
what exceeds it? Dr. Dieckman and Dr. Daily found that on an average the normal 
blood loss wws about 107 c.c., 342 c.c. for forceps operations, and 539 c.c. for 
cesarean sections. 

We have been interested in controlling the blood loss of the third stage and the 
postpartum period. 

We must consider first, however, the physiology or mechanism of the third stage 
which we believe has not been sufficiently recognized. I have always taught that 
the third stage consists of two phases. We have the idea that the mechanism of 
separation of the placenta is due largely to the change in volume of the body of 
the uterus and that the contraction of the placental segment of the uterus after 
the baby is expelled is what really effects the separation of the placenta. After 
the child is expelled naturally the size of the uterus is decreased very materially. 
It is not until the placental segment of the uterus begins to contract that the 
placenta separates from the uterine waU thus ending the first phase. By contrac- 
tions of the uterus it is eventually expelled, completing the second phase of the 
third stage. 

On the assumption that this theor}' is correct, we have been investigating the 
use of ergono^nne during the third stage. After some trial we finally decided to 
give intravenous and intramuscular injections of ergonovine as the child was being 
delivered. We now await the delivery' of the head and as the shoulders are being 
expelled we give an injection of ergonovine, 0.2 mg., as the size of the uterus 
diminishes with a contraction. Tliis stimulates contractions of the segment under 
the placental site and facilitates or steps up the first phase, i.e., the separation 
of the placenta from this segment, so that by’ the time the child is delivered the 
separation of the placenta is practically’ complete and the stage of expulsion fol- 
lows promptly. 


Table I. Post-Partuji Hemorrhage, 1,000 Delh’eries (Primipaeas) 


BLOOD LOSS 

1 NATURAL 

1 operative 

1 2nd 

3rd 

2nd 

1 3rd 


1 IV 

IM 

IV 

IM 

500-600 c.c. 

0 


1 

1 

3 

0 

600-1,000 

0 


0 

0 

0 

0 

1,000-1,500 

0 


0 

0 

0 

0 


Table I shows the results in 1,000 consecutive primiparous deliveries both natural 
and artificial. The amount of blood loss is shown in the left-hand column; the time 
and the number of cases are slio^vn in the other columns. The natural and opera- 
tive deliveries are listed separately’, and the second and third stages are shown. 
The method of administration is indicated as intravenous or intramuscular. A 
corresponding series of multiparous deliveries is shown in Table II. 


Table II. Post-Partum Hemorrhage, 1,000 Delwekies (Multiparas) 


1 

BLOOD LOSS 

1 NATURAL 

1 OPERATIVE 

2nd 

1 3ed 

2nd 

1 3rd 

IV 

IM 

IV 

IM 

500-600 c.c. 

0 

3 

5 

0 

3 

2 

600-1,000 

0 

6 

0 

0 

0 

0 

1,000-1,500 

0 

1 

0 

0 

0 

0 


It is important that the second phase be completed promptly. Otherwise a con- 
tracting lower segment may interfere Avitli the expulsion of the placenta. If there 
is bleeding it is likely to be due to lacerations rather than atony. OccasionaUy 
also downward pressure of the uterus causes bleeding by kinking the large veins 
and producing marked venous stasis. As a rule the longer the second stage and the 
third stage the greater is the blood loss. 
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there a loss exceeding 1 per cent of body weight. Our data confirm 
the results already established, namely that increased blood loss is 
related to (1) increase in the weight of the mother, of the baby, and 
of the placenta; (2) prolongation of labor; (3) operative delivery ; 
(4) laceration or incision of perineum; (5) prolongation of third stage; 
and (6) ill-judged sedation. 

Our data indicate that the commoner causes for post-partum hem- 
orrhage are instrumental delivery, uterine atony, and ill-judged seda- 
tion with, as contributory causes, a large baby or twins, long labor, 
premature separation, or retained placenta. In 56 cases no obvious 
cause could be attached. The factors concerned in post-partum hem- 
orrhage conform essentially to those already enumerated for the whole 
group. We have also presented a small series of 150 eases wherein 
blood dilution as a factor in blood loss was studied. Our data suggest 
that the specific gravity of the serum obtained shortly before delivery 
may be used as a rough index of the extent of the blood loss in the 
third stage and may serve as a warning of an unexpected complication. 
Since recovery from blood loss judged by serum specific gravity values 
is complete within ten days, providing the loss does not exceed 0.5 per 
cent of the body weight (approximately 400 c.e.), it is suggested that 
any loss in excess of this amount should be considered a post-partum 
hemorrhage. 

With the experience gained in this study, we are confident that we 
can materially decrease the incidence of post-partum hemorrhage ex- 
pressed either quantitatively or as a percentage of body weight. 

Acknowledgement is made to the Associate Committee on Medical Research of the 
National Research Council for technical assistance through a grant to Professor 
G. Hunter. 
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DISCUSSION 

DR. FRED L. ADAIR, Chicago, III. — ^Hemorrhage is of course extremely impor- 
ant from the standpoint of the deaths it causes, but it also has an effect upon the 
recovery of the patient wliich, I think, has not been sufiSciently appreciated. 

We must, of course, recognize wliat we might call physiologic blood loss. I do 
not think anyone would entertain the idea that a woman could be delivered and 
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DE. GEOEaE KAMPEEMAN, Detroit, Mich.— T lie measurement of blood loss 
gives as a rule figures more accurate than mere estimations, but even actual measure- 
ment may not be positively accurate. Dr. Conn confesses in his paper that even 
in making measurements there is a certain amount of estimation. He admits this 
when he states that the amount of “after waters” usually balances the amount of 
blood which collects on the linen. We believe these studies have a great academic 
value, in that they give us certain fundamental information, and it emphasizes facts 
of which the medical profession is not entirelj" conscious. 

There is a distinct individual variation as to reaction to loss of blood. Patients 
who lose larger amounts may show little change in their general condition. Patients 
with smaller blood loss may require transfusion while patients with larger amounts 
of blood loss may not show such need. Pasture has, however, pointed out that 
patients with large blood loss may make better post-partiun recoveries, if blood 
is replaced bj’ transfusion, even if at delivery a transfusion may not have seemed 
urgent. 

It has long been our opinion that management of the placental expulsion is the 
greatest factor in blood loss. The stud}' of Calkins, Litzenberg and Plass did not 
.show that length of first and second stages of labor affected the amount of blood 
loss, but the report did indicate the importance of the length of the third stage. 
In Dr. Conn’s paper he did not differentiate between the influence of the various 
stages. Perhaps if he would break down the statistics shown in Table Pi’’ it might 
give a conclusion similar to that of Calkins, Litzenberg, and Plass. 

Our earlier teaching was not to interfere with the placenta until a half hour 
had passed. Now it is recognized, and emphasized by Dr. Conn, that placental 
separation occurs much sooner. We believe the importance of recognition of pla- 
cental separation cannot be overemphasized. And we believe it is equally productive 
of excessive hemorrhage if the removal of the placenta is attempted before separa- 
tion, as it is if the placenta is not expressed as soon as separation has occurred. 

It is not simply a question of waiting, but rather watching and recognizing the 
signs of placental separation. While the hand on the uterus may be an important 
factor in preventing liemoriiiage by recognizing the condition of the uterine fundus, 
it all depends on whoso hand it is and whether the individual recognizes the pur- 
pose of the hand on the uterus. Often this important observation is left to the 
least trained nurse. Too often the hand indulges in unwarranted massage which 
may be productive of unnecessary bleeding. In general the uterus should be 
massaged only when rela.xcd and bleeding, and not pushed down into the pelvis. 
Eather it should be displaced upward out of the pelvis. 

Some of the procedures of the newer obstetrics may be factors in causing addi- 
tional bleeding. According to the statistics presented by Dr. Conn, the ordinary 
outlet forcep, practiced now so frequently with little obstetric indication, is pro- 
ductive of additional bleeding. It all depends on who does it and with what skill 
and under wdiat conditions the procedure is undertaken. It would seem other factors 
than low forceps must be the cause of this additional blood loss. 

The same comment can be made about the blood loss attributed to episiotomy. 
We believe the hemorrhage from such an incision should be as controUable as 
hemorrhage from any surgical incision, and doubtless more so than hemorrhage 
from a laceration. Puifhermore, Dr. Conn reports in 2,000 cases only 5 complete 
lacerations of the perineum, but each with definitely increased blood loss. Is it not 
possible that episiotomy in this series of Dr, Conn’s may have reduced the number 
of the more extensive lacerations? 

It seems correct to infer from such a study as Dr. Conn has made that the 
cause of excessive bleeding lies often in certain uncontrollable and unavoidable fac- 
tors. In such groups the obstetrician’s duty is to counteract the results of blood 
loss and to anticipate this in many instances. We believe blood transfusions should 
be made more available, easier and should not be so difficult as to be impracticable. 
The establishment of a blood bank is the best insurance against bad results from 
hemorrhage. It is significant to note how the number of transfusions increase when 
a blood bank is available. With a blood bank available, it is just as easy to give 
a transfusion of blood as it is to give intravenous saline or glucose. We also 
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We believe that this method diminishes blood loss, steps up the second stage 
and promotes shorter and better convalescence of the patient. Furthermore, it has 
reduced the incidence of manual removal of the placenta and of the other intra- 
uterine manipulations for the purpose of controlling post-partum hemorrhage. For 
example, in 1936 and 1937 we had 33 uterine packings, and in 1939 and 1940 we 
had only 2 uterine packings, both because of trauma. The atonic type of hemor- 
rhage has been practically eliminated. 

DE. SAMUEL A. COSGEOITS, Jersey City, N. J. — Of all of the factors con- 
tributing to blood loss in delivery listed by Dr. Conn, I would especially emphasize 
mismanagement of the third stage. I personally approve the principle involved 
in the method of keeping the uterus elevated out of the pelvis and expelling the 
detached placenta from the lower uterine segment by manipulation of that por- 
tion of the uterus rather than of the fundus. One cannot, however, be too slavishly 
addicted to any method. The resourceful obstetrician will modify methods to meet 
needs. For instance, if there is a tendency for the isthmus of the uterus to con- 
tract and incarcerate a separated placenta, only pressure on the fundus will over- 
come the obstruction and expel the placenta from the uterine cavity. 

In our clinic we have run the gamut of injecting pituitrin, the ergot alkaloids, 
and ergotocin, as each of these several products have become successively available. 
From time to time we have used both the intramuscular and the intravenous routes. 
The time of such injections has varied from that of the expulsion of the baby’s 
head through the introitus to the completion of the third stage of labor. 

My practice, employed for a period of about a year, is to inject intravenously 
1/320 gr. of ergotrate as soon as the baby’s head is delivered over the perineum. 
During the same period of time other chiefs of service in our clinic have followed 
somewhat different practices. The following are the comparative results obtained 
by four methods: 


INTRAVENOUS 

INTRAMUSCULAR 

ERGOTRATE 

GR. 1/320 

AFTER 

EXPULSION 

OF HEAD 

AFTER 

EXPULSION 

OP PLACENTA 

1 AFTER BIRTH 
OP BABY 

AFTER 

EXPULSION 

OP PLACENTA 

No. of eases 

854 

542 

81 

487 

Average duration 
third stage 

7.9 

8.7 

10.7 

8.9 

Average blood loss 

137 c.c. 

170 C.C. 

205 c.c. 

173 c.c. 

Eepeated oxytocic ' 
necessary 

29 cases 
or 3.3% 

14 cases 
or 2.5% 

11 cases 
or 13.5% 

37 cases 
or 7.5% 

Incarceration 

i 

17 cases or 
1.99% 

*5 cases 
or 0.9% 

0 j 

0 


T'ns of course hacl no relation to the oxytoxic, but when related to the whole group 
of 1,029 cases (sum of second and third columns), which received no oxytoxic before 
delivery of placenta, an incidence of 0.4 per cent, it does give a basis on which to 
assess the incidence when oxytoxic is used as in (lolumn 1. 


I further resort more promptly than formerly to manual extraction of the pla- 
centa in the event of failure of spontaneous expulsion in response to oxytocics ad- 
ministered as indicated and mechanical manipulation employed. For I have been 
impressed with the great blood loss represented by apparently insignificant oozing 
over a period of several hours. Such oozing is never measured nor is attempt very 
frequently made even to estimate it. The effect, however, on the patient’s consti- 
tutional condition and subsequent degree of anemia indicates that such blood loss 
may be astonisliingly large and deleterious. I believe that prompt, careful invasion 
of the uterus is less dangerous than such hemorrhage. 

The emphasis placed on certain other factors will vary with the competence of 
management. Operative delivery per se does perhaps add to the blood loss but 
ardly to a verj' large extent if such operative procedures are based on proper 
indications and conditions and competently carried out. On the other hand, such 
interference if not judiciously and e.vpertly employed may become a factor in most 
.enous blood loss. Particularly is this so if such ineptness directly causes the 
lacerations which are such important causes of hemorrhage. 

































PEEGNANCY® 

SELECTmi Data Prom Sixty-Five Cases 

Goodrich C. Schauffler, M.D., and Frederick 0. Wynia, M.D., 

Portland, Ore. 

(From the University of Oregon) 

[7 CTOPIC pregnancj^ appears in our practice and in the general 
statistics about once in eveiy 200 operative gjuiecologic eases. It 
occurs once to about every 300 intrauterine pregnancies. 

Tlie material for tliis study is based upon 65 cases in which the patho- 
logic diagnosis was ectopic pregnancy. Fifty-four of these are from 
the gynecologic-teaching service of the University of Oregon Medical 
School, eleven eases from tlic author’s practice. All were seen between 
January, 1931, and January, 1941. Patients in whom the diagnosis of 
ectopic pregnanej’- was incorveetly made are not included. 

Age and Parity. — The largest number were noted in the five-year 
period betiveen 25 and 30 years (17 cases). There were 16 patients be- 
tween 20 and 25 years; 10 patients between 30 and 35 years; 16 patients 
between 35 and 40 years. There Avas one patient under 20 years, one 
over 40 years. 

The incidence in relation to parity reveals that the largest group (26 
eases) occurred in patients who had been pregnant once before. The 
next largest (17 eases) was in patients with no previous pregnancies. In 
patients tudee formerly pregnant there ivere 13; thrice formerly preg- 
nant, 2 ; four times, 6. Nothing in these statistics departs notablj’’ from 
common knowledge. The fact that ectopic pregnancj’- occurred more 
frequently in Avomen Avith one previous pregnancy than in preAdously 
childless Avomen might argue in a general Avay against the stated fre- 
quency of ectopic pregnancy in A\mmen long sterile; nor are statistics 
relative to age and nulliparity significant. Onlji^ one patient in the 
nulliparous group reported prcAdous treatment for sterility. 

Previous Laparotomy, Abortion, Pelvic Infection . — ^Previous pelvic 
laparotomies appear to have been frequent in our series; 14 AA^ere re- 
ported (21 per cent). These figures are rather loAver than in most series 
(Scheffey,’^ Langman and Goldblatt-), .yet the.y support the conclusion 
that previous invasion of the loAver abdomen for Avhatever purpose ap- 
pears to contribute to the incidence of ectopic pregnancy. In 22 in- 
stances (34 per cent), prcAdous abortions AA'ere reported, four of Avhich 
Avere self -induced. Again this figure supports the evidence that previous 
abortion contributes to the incidence of ectopic pregnancy. Curettage, 
for Avhatever reason, had been done in 10 cases (15 per cent). The ques- 
tion of previous infection, per se, is so bound up in the matter of previous 
operations and abortions that it could not be separately elucidated. The 
frequent finding of an inflammatory reaction in the affected tube as AA^ell 
as in the opposite tube removed at the same operation is pertinent. It 
remains clear that Avhile these factors have been noted someAvhat less 

♦Read, by invitation, at the Sixty-Sixth Annual Meeting of The American Gyne- 
cological ’Society, Colorado Springs, Colo., May 26 to 28, 1941. 
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would like to emphasize that in the treatment of shock, resulting from hemorrhage, 
the use of blood plasma in untyped patients is very efficacious and seemingly more 
so than glucose or saline solution. 

A most interesting pai't of Dr. Conn’s paper concerns the study of serum pro- 
teins and specific gravity of blood serums. It almost reminds one of the old 
Cahunistic doctrine of predestination. The amount of blood lost at delivery seems 
to run parallel to the specific gravity of the blood serum. It seems plausible that 
one might be able to predict in advance which patients are going to lose blood 
excessively. We are also impressed by our own experience that patients who are 
anemic are also more likel}' to lose blood. The practical inference would be 
that if prenatal studies of blood could be made, those showing the factors which 
would prophesy excessive blood loss should be tj’ped in advance and blood trans- 
fusions made available. 

At Harper Hospital where blood loss is not aecuratelj* measured in all cases, and 
where the label of post-partum hemorrhage is attached because of the clinical con- 
dition of the patient, we find 31 such cases among our last 3,000 deliveries. We 
are well aware that other patients sliould be included as having had post-partum 
hemorrhage since doubtless many patients lost 600 c.c. of blood who showed little 
resulting reaction. Of these 31 patients 21 were priiniparas, and 10 multiparas. 
Eighty per cent were over 25 years of age, 55 per cent over 30 years of age, 
and 6 per cent over 35 years of age. This means that by far the greater number 
were below 35 years of age. Among these eases the average primiparous labor 
was fourteen hours, and that of multiparas seven hours. Sixty-seven per cent had 
had some type of delivery interference, significantly a percentage far greater than 
the average percentage of interference in all cases. Of these 31 babies, 58 per cent 
were S pounds or over in weight. In 5 cases the uterine cavity was packed with 
gauze, and the morbidity among these was the same percentage (20 per cent) as 
among those not packed. We believe packing the uterine cavity may be resorted 
to in certain cases without fear of additional morbidity. Eight of these 31 patients 
had blood transfusions (15 transfusions). Among these cases there were 6 post- 
partum infections, or 20 per cent morbidity. 

While we commend the measuring of blood loss during labor and recognize its 
importance from an academic standpoint, we do not believe that the delivery of 
patients without the measuring of blood loss is necessarily poor obstetrics. The 
recognition of the clinical picture is of greatest importance. 

DB. CONN (closing). — Regarding the specific gravity of tlie serum, we do not 
know much. 

Erom this small number of cases we do feel that if we get a verj' low value 
for serum proteins we would be very careful about giving sedatives. We would not 
do any episiotomies, would treat that patient very conservatively, and would watch 
the third stage of labor very carefully. Dr. Douglas, with whom I have been talking, 
has suggested that by giving plasma to these patients the condition might be changed 
considerably. This is only a preliminaiy- report, and we are going to study this 
problem throughout pregnancy to see whether we can arrive at any conclusions. 
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Concomitant Operations : — In general, we regard as undesirable other 
operations, particularly elective, performed at the time of operation for 
ectopic pregnmicy. In tlie presence of hemorrhage or suspected infec- 
tion, the minimum surgical procedui’c to control the immediate emer- 
gency is called for. Analysis reveals, however, that we have departed 
considerably from this dictum, and our statistics, therefore, are of un- 
usual interest. Concomitant operations are reported 28 times, including 
removal of one or hoth ovaries, both tubes, and all or part of the corpus 
of the uterus. This material should certainly offer statistics to emphasize 
the dangers of such practices. However, surjn-isingly, we find that the 
average number of hospital days for this group is no higher than for 
the entire series (nineteen da.ys). The two deaths in our series did 
not occur in this group and our total death rate (3 per cent) is not out 
of line. 

Recurrent Ectopic Pregnancij. — Incidentally, no patient in our series 
has returned with a second ectopic pregnancy. This is most unusual 
and may be due to the fact tliat so man.y of the jiatients were sterilized 
(18 eases — 28 per cent), and had other pelvic jiathology attended to. 
R. B. Smith® reported 3.6 per cent second ectopics in 1,608 patients 
operated upon by members of the American Gynecological Society; 
others®'® report incidences up to 22 per cent. The necessity for later 
pelvic surgery is frequent as reported in published statistics. These 
figures then, whatever one’s personal convictions may be, must be sub- 
mitted in defense of conservative surgery indicated on other growths, 
except in patients wdth free bleeding or infection. Incidentalljq this 
thesis has its staunch advocates. 

'I7ie location of the preejnanep in the tube was as follow's ; 31 (47 per 
cent) w'cre in tlie infundibulum; 9 (14 per cent) were in tlie ampulla; 
14 (21 per cent) w’erc in the istlimus. There were one true interstitial 
pregnancy and one cornual pregnancy. The mass in five instances was 
apparently extratubal. These were classified as abdominal or broad 
ligament pregnancies but not so proven. No ovarian pregnancies were 
noted. The location w'as not stated in eleven cases. At operation 41 
(63 per cent) w'ere demonstrably ruptured and 23 (37 per cent) not 
ruptured. 

Hospitalization . — The average number of hospital days w'as 16.3 in- 
cluding preoperative and postoperative days. Pifty-tw'o patients w'ere 
hospitalized less than three w'eeks (SO per cent) ; 11 from 21 to 30 days, 
and 2 patients 31 and 35 days, respectively. These figures coincide 
roughly with those of Seheffey,^ Langman and Goldblatt,^ and others. 

Mortality . — There w'ere tw'O deaths in the series, and no deaths in the 
last eight years. Death occurred in one patient upon wdiom I*' operated, 
due to peritonitis. An error was made in surgical judgment in the at- 
tempt to remove a grossly adherent sac and placenta. The ovular re- 
mains should have been left, and the-abdomen closed. The second death 
occurred in a woman wdio entered the hospital in shock, never rallied 
and died on the table in spite of immediate transfusion. The mortality 
rate was 3 per cent. 

Diagnosis . — Our diagnosis w'as correct in 52 instances (80 per cent) , 
and incorrect in thirteen instances (20 per cent). This figure does not 
include conditions diagnosed as ectopic pregnancy and found not to be. 
Incorrect diagnoses under wdiich ectopic pregnancj' w'as found at opera- 
tion included five mistaken diagnoses of ovarian cyst, three of pelvic 


♦Senior author. 



SCHAUFFLER AND WYNTA: ECTOPIC PREGNANCY 


787 


frequently in our series than in most (Scheffey/ Langman and Gold- 
blatt^ and others), their frequency definitely points to them as important 
in etiology. 

Symptoms, Pain, Bleeding, Nausea, Fainting . — The patient’s first com- 
plaint was of pain in 41 cases, bleeding in 19 cases, simultaneous pam 
and bleeding in five cases. Nausea and vomiting were noted in 38 cases, 
apparentlj’-, however, quite definitely due to the acute illness as dis- 
tinguished from morning siclaiess. Interestingly, out of these 38 pa- 
tients, 13 had fainted, and in each of these 13 eases, rupture and hemor- 
rhage were found to have occurred at or prior to the time of fainting. 

Tenderness, Pelvic Mass . — Fourteen patients (21 per cent) com- 
plained early of generalized abdominal tenderness; 44 (69 per cent) 
complained of more or less localized lower quadrant tenderness 6 (9 per 
cent) showed definite lower abdominal rigidity ; a lower abdominal mass 
was outlined on abdominal examination in 24 instances (44 per cent) ; 
in 10 cases (15 per cent) the finding of a mass was questionable, 
and in 22 eases (32 per cent) no masses were felt. On_ bimanual 
examination a palpable mass was felt in either adnexal region or the 
cul-de-sac in 38 cases (58 per cent). In 10 instances excessive tender- 
ness prevented satisfactory examination. The estimated size of these 
masses varied from 5 to about 15 cm. in diameter. Again, these findings 
do not depart notably from those recorded by others. 

Hematology . — ^Details are available but will not be recorded here. 
However, certain observations appear justified: Less than 3 million 
red cells were counted in 14 cases (21 per cent) ; between 3 and 4 million 
in 18 eases (27 per cent) ; and over 4 million in 27 eases (41 per cent). 
The hemoglobin averaged over 60 per cent in 54 cases (88 per cent). 
The red count and hemoglobin estimation immediately following or dur- 
ing drastic hemorrhage generally failed to register the true blood deple- 
tion. Experience indicates that forty-eight hours must pass before re- 
liable counts are to be expected. A twelve-hour wait appeared to in- 
crease the accuracy considerably. Consistently, however, falling red 
blood count and hemoglobin on repeated analysis reflected serious and 
progressive intraabdominal bleeding. White counts were increased as 
they may be expected to be in the presence of hemorrhage. Lilian Farrar 
called our attention to this phenomenon as long ago as 1925. The sedi- 
mentation rate was often accelerated in the presence of hemorrhage and 
in the absence of infection; and the readings were often as confusing as 
helpful.^ We were forced to conclude that the assistance in differential 
diagnosis usually offered by all of the blood work was too often obscured 
by the effects of anemia. 

Tmnsfnsion was done 21 times; 4 times preop eratively, the remainder 
during or after the operation. Our experience indicates that the de- 
cision in regm’d to the best time to transfuse is absolutely dependent 
upon the patient’s condition. However, except as a definite emergency, 
it has seemed best to conserve the donor’s blood until the bleeding 
vessels are controlled. Autohemoclysis, Avronglj^ called autotransfusion, 
was done in five instances, twice on the same patient whose case will be 
reported (Case 57). Three times it wms thought to save a patient’s life. 
We had no unfortunate experience with it. Shaw^ reports its use 122 
times, and WaUingford,^ 28 times -without accident. I believe it is to be 
iTcomniended in emergencies when more suitable blood is not available. 
Otherwise, we have had satisfactory results from leaving all blood in- 
eludmg clots. ’ 
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ectopic decidua. Furthermore, in tliis connection, the possible danger 
of the iise of massive doses of progestin in the treatment of sterility is to 
be considered as perhaps predisposing to premature implantation. 

Decidiial Reaction in the Uterus.— The true endometrium influenced 
b}^ ectopic placentation theoretically obeys the usual hormonal influences 
in a perfectly typical manner. It is now well established that the 
changes which occur after or during the demise of the ovum are in all 
respects similar, not only to those of menstruation, but, on a relative 
scale, to those of abortion or miscarriage, and of the third state and 
puerperium. This matter was discussed before the American Gjmeco- 
logical Society in 1939 after the presentation of a paper bj'’ Dr. Harold 
0. Jones. At this limp Drs. TeLinde, Corner, and Schwartz drew atten- 
tion to the similarity in the behavior of estrin and progestin concentra- 
tions. 

Prom the above, certain practical, or we might say, clinical corollaries 
evolve: (1) So long as tlie progress of the ectopic gestation is undis- 
turbed, the development of the uterine decidua will follow its usual 
pattern (minus fetal elements). In two of our cases, one carried to four 
and one-half and one to five and one-half months, no uterine bleeding 
occurred, preeiselj’^ as in a normal pregnanc 3 L The more meticulous ob- 
servers (Veelman, Solomons) have indicated discernible differences in 
this special decidua, involving ehieflj’’ the nature of the gland structure 
and stratum compactum. There seems lioivever to be general agreement 
that such differences are minor except for the fetal components. (2) 
Abrupt death of the ovum, or its operative removal, generally results 
in earty and complete evacuation of the intrauterine decidua, frequently 
as a decidual cast. Damage to the ovum with gradual disruption of 
chorionic integrity results in concomitant damage to the intrauterine 
decidua, generally exhibited as irregular bleeding with partial or delayed 
disposal of decidua. Jones and Brewer liave demonstrated that this 
process is contingent upon phj'siologic vascular constriction of the circu- 
lar arterioles, in aU respects similar to the bleeding and disposal mecha- 
nism of menstruation. 

For use in diagnosis these observations ma.y be convenient^ arranged 
as follows: (1) The passage of an endometrial decidual cast without 
demonstrable chorionic villi is not onty virtualty diagnostic of ectopic 
pregnanej^, but generally'- reflects sudden death of the ovum, spontane- 
ous or operative. Interestingly, a decidual cast was found or reported 
in seven of our series. Two were discharged a few days after opera- 
tion, 3 after acute rupture, yet 2 were reported by the patient with 
the pregnanej^ unruptured at subsequent operation. (2) Only pre- 
sumptive evidence of ectopic pregnancy is offered by the finding of 
decidua in the lochia of suspect irregular Weeding, or by its absence. 
This is true also of curettings. Naturalty, such an investigation is gen- 
erally in the interest of a differentiation bet-ween abortion in progress 
and ectopic pregnancy. The failure to find chorionic viUi in such lochia 
or curettings cannot be regarded as excluding their presence since the 
tissue may not have been obtained from the basalis; in other words, 
placental tissue may be present in the uterus but not in the material 
for examination; or it may not be found by the mieroscopist ; further- 
more, a decision as to the absolute histologic characteristics of the re- 
covered tissue maj^ be impossible. 

The decidual reaction in the uterus itself during ectopic pregnancy 
is chiefly of interest in relation to claims which have been made for the 
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inflammatory involvements and miseellaneons conditions (threatened 
abortion, ruptured gall bladder, acute pancreatitis, pregnancy in in- 
carcerated retroverted uterus, fibroid uterus with pregnancy). _We cor- 
rectly diagnosed unruptured pregnancy in 13 instances. _ I believe that 
our diagnosis has been definitely improved by the routine use of the 
Friedman test and the frecpient use of the cul-de-sac puncture. These 
will be discussed later. 

Ectopic Endometrial Tissue . — Misplaced or aberrant endometi'ial 
tissue is occasionally found in connection ^Yith ectopic pregnancy. A 
typical decidual reaction in the capsule of an ectopic pregnancy is fre- 
quent, and has generally lieen ascribed to heteroplasia® rather than to the 
previous presence of true endometrial stroma cells in such an area. It 
Avas clearly described in 10 of our eases and doubtless present in more. 
Frankel and Sehenk^“ liave been able to demonstrate a decidual reaction 
in the immediate vicinity of almost every ectopic pregnancy Avhich they 
have investigated. Langman and Goldblatt- in a careful study of their 
pathologic material Avere unable to confirm these obseiwations. In one 
of our cases, Watkins noted and photographed typical decidual reaction 
in a eul'de-sac endometrioma accompanying an intrauterine pregnancy. 
In our Case 56, a decidual reaction Avas noted in an adenomyoma of the 
Fallopian tube opposite an interstitial pregnancy, and glands Avere noted 
in the subserosal myometrium underlying the ovum itself. The evidence 
here is most convincing of an adenomyomatous area as the cause of 
arrest of the ovum in this tube (Figs. 1, 2, and 3). 

This theory that ectopic endometrium under normal corpus luteum 
influence may attract and hold the ovum is engaging, and has con- 
siderable backing, although the occurrence is doubtless rare. The theory 
that an abnormally active (nonpregnant) progestational influence may 
create an unusually receptive nidus for ectopic implantation is also of 
interest, but also still theoretical. It is indirectly supported by the 
observations of TeLinde and Henriksen'*^ and others, aaAio found almost 
perfectly developed decidua independent of pregnancy, under hj’^per- 
progestational influence, generally accompanying corpus luteum cyst, 
and often associated Avith delayed menstruation. ]\Iay I, at this time, 
also signalize the basic AA’ork in this field done by Litzenberg, at a time 
Avhen our concepts of the histologj' of ectopic placentation Avere very 
fragmentary. 

Corpus Luteum Influciwe, Increased Progestin Concentration. — The 
frequent association of corpus luteum cyst Avith increased progestin 
concentration may eventually prove to be of interest in relation to the 
causes of premature implantation. Ectopic endometrium or CAmn simple 
decidual stroma might theoretically be so affected by this extra progestin 
as to create an excellent site for premature implantation. HoAA'ever, in 
our series, among tAveb'e patients Avith OAmrian cyst only four Avere 
true co^us luteum cysts, and four single or multiple cystic corpora 
lutea. FrankeP® and Ehrhardt^' both found OA'arian CA'st in one out of 
every three ectopic pregnancies, but do not specify corpus luteum cyst. 
It may also be of interest that in all of the patients Avith corpus luteum 
cyst or cystic corpus luteum in our series, the pregnancy occurred in the 
distal tlnixl of the tube, indicating even earlier implantation than usual. 

Jiosc fiiidmgs arc certainly not more than A’aguely suggestiA'e, but simi- 
lar observations should routinely be made in larger series. It must not 
he forgotten that certain authors (notably Frankel), hold out staunchly 
ior the almost constant etiologie association of ectopic pregnancy uitii 
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record of 88 examinations with this diagnosis in question. He says the 
decision was routinely correct and no harm resulted. Recently with 
the assistance of Dr. Paul Spangler, I inspected the pelvis of a youno' 
woman thought to have a right tubal pregnancy. I saw clearly a large 
congested, prolapsed and adliei’ent right ovary witli a corpus luteum of 
pregnancjL The abdomen was not opened and the patient delivered 
normally seven months later. The procedure is considerably more am- 
bitious than cul-de-sac puncture. It is painful and disturbing to the 
patient, requires special knowledge and has some dangers. It is dif- 
ficult to say how important a place it may assume in our diagnostic 
equipment. 



Fig. 1. — (Case 56.) Interstitial pregnancy in right cornu. The tubal structure is 
completely obliterated and decidual reaction is widespread. Gland structure is demon- 
strable throughout. The opposite (left) tube contains two lumpy enlargements both 
hemorrhagic on gross section ; both unmistakable adenomyomas of the Fallopian tubes. 


CASE REPORTS 

Case 56. — A wJiite female, aged 41 years, gave a liistory of four spontaneous 
early abortions, one delivery at term, no pregnancies for seven years. The clinical 
picture at admission was noncommittal between incomplete abortion and ectopic 
pregnancy. The Friedman test was positive. Curettage resulted in a dry scrape. 
The abdomen was opened. The hody of the uterus, right tube and ovary and left 
tube were removed. The right horn of the uterus was the site of a walnut-sized 
protrusion, incision of which revealed an intact interstitial pregnancy (Fig. 1) 
surrounded on all sides by gland-containing myometrium. The tubal structure was 
completelj^ obliterat'ed and decidual reaction was widespread. The opposite tube con- 
tained two lumpy enlargements, both hemorrhagic on gross section. These proved 
to be unmistakable adenomyomas of the Fallopian tube. 

Fig. 1 is a photograph of the specimen. The interstitial pregnancy is visible at 
the right cornu. Fig. 2 is a low power magnification of a section cut obliquely 
through the right cornu. Se indicates uterine serosa; En indicates endometrium; 
IP indicates the interstitial pregnancy. The square in the upper left corner is en 
larged in Fig. 3, showing unmistakable glandular structure in the subserosal myo- 
metrium. Decidua was present in the immediate vicinity. Fig. 4 enlarges the same 


area. 
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diagnostic value of curettage. We have had for examination curettings 
from 6 patients with ectopic pregnancy, the vault of the uterus removed 
from 8 patients, and 3 decidual casts.'^" This material has been care- 
fully reviewed with an eye to its potential value in diagnosis. Of these 
IT endometriums, only 6 showed a typical decidual reaction; 4 showed 
hyperplastic endometrium in some areas suggestive of progestational 
influence; 5 showed normal interval endometrium; one curettage re- 
sulted in a dry scrape. These findings cannot he considered even po- 
tentially helpful from a diagnostic point of view. In other words, had 
curettage been done in all of these eases, the diagnosis would have been 
assisted in only 6 out of 17, and definitely confused in the remainder. 
Naturally, the finding of chorionic villi in the uterus is diagnostic of 
intrauterine pregnancy. Yet the finding of decidua in the uterus with- 
out villi does not exclude the presence of placental tissue which may 
have been missed by the curette or by the microscopist. Since, there- 
fore, curettage as a diagnostic measure has some objectionable features 
under such circumstances, its use should doubtless be restricted. 

Aschlieini-Zondeh or Friedman Tests . — The unsupported statement is 
too often made that these tests have little or no diagnostic value in 
ectopic pregnancy, lilore recent careful observations indicate that, as 
in intrauterine pregnancy, it reflects accurately the presence of live 
trophoblast. I am convinced that its more frequent use accounts for 
the improvement in diagnosis noted in our series in the last four years. 
Henry Shaw® reports the use of the test in 61 cases and finds it re- 
liable. It was made 19 times in our series. Of these 19 tests, 16 werfe 
positive. The three negative reactions occurred in patients who proved 
to have ruptured, nonviable ectopic pregnancy. The test has returned 
correctly positive in so many cases where there have been bleeding,'-.’-’ 
cramps, signs of infection and other confusing factors, that we ar^;‘ 
encouraged to rely more upon it as time goes on. Naturally it is .use- 
less in differentiating intrauterine pregnancy, and may be confusing in 
the presence of ovarian ej^st. ' 

Briefly, it appears that the Friedman test has helped us:as follows ; 
Ob’viously a positive reaction is significant; but it does not' differentiate 
a disturbed intrauterine pregnancy. A negative reaction does not ex- 
clude ectopic pregnancy nor aU of its potential danger. I believe, how- 
ever, that a negative reaction in a case which is not emergent is very 
helpful indeed. It is understood that the patient’s condition, regard- 
less of the negative Friedman reaction, will actually determine the man- 
agement. A negative reaction, however, in the presence of a question- 
able diagnosis, may occasionally justify temporizing, and has more than 
once saved us from entering the abdomen under a mistaken diagnosis. 

Colpopxincture . — Puncture of the cul-de-sac for diagnosis has been 
of signal assistance in our series. Done twelve times without apparent 
harmful effect, it has yielded eonelushm positive results eleven times. 

A colpotomy was similarly helpfnl in one instance. In view of genei’a! 
experience, a cul-de-sac puncture by needle seems the more desirable 
procedure.^ Preparations for laparotomy should, of course, be complete. 

The peritoneoscox)e was used for diagnosis by Shaw® in 11 cases with- 
out accident. In 10 eases the blood noted in the pelvis issued from a 
luptared ectopic pregnancy. In the eleventh case, hemorrhage from a 
lup UMd follicle was mistaken for that from an ectopic pregnancy. 
Oolin KuddoelP who devised the instniment writes me that he has 

One case was not suitable for microscopic study. 
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third) of the Fallopian tube. Immediate closure was effected. The patient was 
transfused and recovered without notable event. The sac wall was composed of smooth 
muscle and connective tissue. Decidual reaction was demonstrable and the lining 
epithelium was cuboidal. A section of normal Fallopian tube was identified on the 
anterior aspect of the tumor, 5 cm. in length. 



Fig. 4. — (Case 5C.) High power of glandular structure underlying the serosa. 



■pi„ c fCase 5G.) A section cut through an adenomyoma in the opposite (left) 

tube an^'inch from the uterine cornu. Tubal lumen is to the right and below the 
square. The square encloses an adenomyomatous area. 


Twenty-four days later, without warning, the patient had another tragic mtra- 
abdominal hemorrhage. Her husband made the diagnosis, reporting by telephone a 
definite bluish discoloration of the navel which he said made him suspect blood in 
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Pig. 5 is a section cut tUrougli an adenomyoma in the opposite (left tube) an inch 
from the uterine wall. Pig. 6 enlarges the glandular area enclosed by the square, 
as does also Pig. 7, showing typical adenomyomatous structure with decidual re- 
action and some inflammatory change. 



Pig. 2 . — (Case .56.) Low power of microphotograph of section cut obliquely_ through 
interstitial pregnancy. Se indicates uterine serosa ; En indicates endometrium ; IP 
indicates interstitial pregnancy. An area is selected as indicated by the square under- 
lying the serosa in the upper left corner. 



Pig. 3. — (Case 66.) Enlargement of enclosed area from Fig. 2. Subserosal endometrial 

gland. 


Case 57.~A healthy young woman developed what was taken to be a five and 
one-half months’ pregnancy, without pain or irregular bleeding. She was not 
under my care until she suddenly developed severe pain in the epigastrium which 
spread rapidly as she went into shock. At laparotomy 1,200 c.c. of blood was ob- 
tained for autohemoclysis, over one and one-half quarts being present. 

In the pelvis there was a discrete spheroid mass, 15 cm. in diameter, bleeding from 
a split in its serosa similar to the splitting of the skin of ripe fruit. This tumor was 
adherent nowhere except at its pedicle (o.O by 0.5 cm.) which took origin from the 
posterior aspect of the broad ligament above the mesovarium and below the 
lallopinn tube. It was clamped and transected with the adjacent portion (middle 
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Case 58.— A 25-year-old wlute female, gravida ii, developed an apparently nor- 
mal pregnancy to four and one-half months. She had no pain, tenderness or other 
unusual symptoms until four days before operation, when she suddenly developed 
sharp epigastric pain, later running through the entire lower abdomen. She was 
operated upon because of signs of intraabdoniinal hemorrhage. A discrete spheroid 



Fig. 8. — A drawing of the ectopic pregnancy from Case 58. The tumor has enlarged 
posteriorly, bringing the tube and ovary to the front. The distal tube merges with the 
cavity. No lumen or tubal structure is demonstrable in the pedicle at (A). 



tumor about 8 cm. in diameter was found pedunculated from the right uterine cornu 
(Pig. 8). The ovary was distal to the mass; the distal end of the tube clearly 
entered the mass. The pedicle from the uterus measured 1.5 by 4 cm. and on careful 
serial section revealed typical myometrium with absolutely no evidence of lumen 
of other connection with the uterine cavity. Pig. 9 shows the tumor opened. 
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G\e abdomeu (tlie first Cullen's sign, to our knowledge, ever noted by a lajunan 
and correctly interpreted). The abdomen was again opened; transfusion and auto- 
hemoclysis were performed at once. Blood was found issuing from a large vessel 
on the dorsum of the right ovary thought to be a recently ruptured follicle. The 






Pig. 7. (Case 5G.) High power showing- decidual reaction and glandular structure. 
This is jiof salpingitis isthmica nodosa. 


ovary and remainder of the tube were removed, revealing the proximal and distal ends 
of the tube intact, and connected by a scarred area in the isthmic portion (portion 
removed on the tumor at former operation). Recovery occurred without notable event 
and the patient at tlie present time (a year later), following a successful tubal in- 
sufflation, IS normally pregnant at six months. 
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matory disease, and these abortions had caused a mild pelvic inflammation which 
in turn was the cause of the ectopic. In my own series of over 300 ectopics, I 
know of only one ease where a previous operation had been the etiologic factor 
and here a Gilliam suspension had been done and tlie operator had shortened the 
round ligament so much that it had caused a definite kink in the tube. 

Every one realizes that the extent of the operation performed for an ectopic 
depends on the location of the pregnancy and the condition of the patient. If the 
other tube is left in there is of course a definite danger of a second ectopic, as 
has happened in quite a number of my own cases. Still so many of these women 
do have normal intrauterine children later, if one tube is left, that it seems unwise 
to sterilize these patients as a routine measure. 

We have had very little lielp in the diagnosis of ectopics from the Friedman and 
Asehheim-Zondek tests. At the present time we are having mucli more satisfactory 
results with the Falls test. A recent case of unruptured ectopic was diagnosed just 
twelve days after tlie patient had missed her menstrual period. The Falls test is 
much more rapid, taking only an hour for the reaction instead of two days udtli 
the others, as well as being much more easily^ done and less expensive. Most cases of 
ectopic pregnancy' present a sharp, clear-cut picture, with a definite history and 
clinical findings whicli make the diagnosis in most cases fairly' easy' witliout any' 
laboratory help. 

Dr. Schaufiler’s findings of endometriosis in his ectopics is interesting. This 
misplaced endometrial tissue may play' a much larger part in the etiology' of tliese 
cases than we now suspect, especially' in those cases wliere there is an adeno- 
myomatous condition of the uterus. 

I should like to mention here one fact which to my knowledge does not appear in 
any of the textbooks and which is of great importance in the diagnosis of ectopic 
pregnancies which go bey'ond the early' stage. The cervix in abdominal pregnancy 
corresponds in size and consistency to the pregnancy above it, and not to the size 
of the uterus itself. This was first pointed out to me by Dr. Kelly' and to him 
should go the credit for the observation. Four members of this Association who 
were then house officers had examined a patient with a supposed large ovarian cy'st 
and in whom there was no history or suspicion of pregnancy. Dr. Kelly at once 
pointed out that the cervix was the size and softness of a full-term pregnancy’, but 
the uterus only slightly enlarged. He made an immediate diagnosis from this of 
a living seven and one-half months’ abdominal pregnancy' and operated, removing 
not only the living fetus from its sac, but the entire placenta as well, as it was 
receiving its entire blood supply' from the omentum. Since then this enlargement 
and softening of the cervix have been found to be present in all of the advanced 
abdominal pregnancies I have seen. This condition cannot be due in these cases to 
an increased blood supply as in normal pregnancy, but must be due to some endo- 
crine action of which we as y'et do not know. 

One further suggestion I should like to make to prevent future trouble is that, 
even in simple-appearing, unruptured ectopics, tissue should be examined from 
various portions of the tube so as to pick up a possible chorionepithelioma, as this 
developed later in one case of my' own and was not detected in the single block of 
tissue cut for diagnosis but found in the block cut later very close to the uterus. 

Last, I w'ould like to demonstrate to you an interesting and probably unique 
specimen (Fig. 1). This patient had missed her period a few days, and while walk- 
ing on the street was taken with an acute agonizing pain and fell in a collapse. 
She was taken into a New York hospital, the diagnosis was made of an acute, rup- 
tured tubal pregnancy, and she was operated upon immediately by the Eesident. 
The right tube was removed and a cystic left ovary. Some six years later this pa- 
tient moved to Baltimore and was referred to me after having experienced a twelve- 
day delay in her period and then a rather muddy discharge for about fifteen days, le 
complained of a slight pain in the right side where the previous ectopic pregnancy 
had been. On examination I could feel a slight enlargement in the cornu ot tne 
uterus, and thought that possibly at the previous operation a small stump of the tuo 
had been left where a secondary ectopic had occurred. At operation the 
morning I found this unusual condition. The right cornu of the uterus had Dee 
resected in New York, and shining through the cornu of the uterus rvith only a 



SCHAUFFLEB AND WYNIA: ECTOPIC PEEGNANCY 


797 


SUMMARY 

1. Sixty-five cases with the pathologic diagnosis of ectopic pregnmcy 
are reviewed. For this report some general considerations are omitted 
in favor of the more pertinent and timely aspect of the problem. _ ^ 

2. The impression that previous operations, abortions, and pelvic in- 
fection contribute to the incidence of ectopic pregnancy is supported by 
our findings. 

3. Hematology and blood pressure observations support generally ac- 
cepted conclusions. Our experience with transfusion parallels that of 
most other observers. Autohemoclysis, as an emergency measure, has 
been used with consistent benefit, where more suitable blood is not 
available. 

4. In 28 cases surgery other than removal of the ectopic pregnancy 
was performed but not in the presence of infection or free bleeding. 
These patients did exactly as well as the rest of the group. It is thought 
that this surgical attention may account for the fact that no second 
ectopics are recorded (28 per cent sterilized). Other reported incidence 
is 3.6 to 22 per cent. 

5. Our mortality rate is 3 per cent. Diagnosis was 80 per cent cor- 
rect. The routine use of the Friedman test has improved our per- 
centage of correct diagnoses, 

6. Seventeen endometriums were available for pathologic examination. 
Had these tissues been obtained by curettage, diagnosis would have been 
assisted in only 6 out of the 17 and definitely confused in the remainder. 

7. Microscopic examination of the tubes and other tissues indicates 
some further basis for the hypothesis of ectopic placentation in areas of 
ectopic endometrium or decidua. 

8. Cul-de-sac puncture has been harmless and exceedingly valuable 
in diagnosis. The peritoneoscope has been used. Its status is discussed. 

9. Three unusual cases are reported and illustrated. 


Acknowledgement is made to Dr. Kaymond E. Watkins for advice and assistance 
in the preparation of this material; to Dr. Herbert H. Eoskett for the histologic 
studies; and also to Dr. William M. Wilson who operated upon the patient described 
in Case 58. 
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DISCUSSION 

DE Dewitt B. CASLEE, B.\ltimore, Md.— -D r. Schauffler comments on the 
act that many of these patients have had previous abdominal operations and many 
a history of repeated abortions, and he believes that these contribute to tlie in- 
cidence of ectopic pregnancy. I cannot find myself in agreement with this view but 
believe that tlic.-e abdominal operations were probably for previous peMc iukm- 



800 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


purposes. Decidual reactions were reported in approximately 10 per cent, while 
the passage of a decidual cast was only established definitely in four instances. 
We concur with the essayist and others that curettage has a limited and selective 
value in diagnosis. 

Biologic tests for pregnancy have a relative value and are necessarily reserved for 
differential diagnosis of the suspected case. Previous to 1932, the test was only 
used tvdce in our series; both times it was positive and ruptured tubal pregnancies 
were found. Since then it was employed in approximately 35 per cent of patients 
with proved ectopics, and in 45 per cent of patients finally evidencing other con- 
ditions, but in whom ectopics were suspected. 

Of 43 patients correctly diagnosed preoperatively and proved at operation to 
have ectopics, the test was positive 11 out of 12 times. The negative test occurred 
in a so-called ‘ ‘ old ’ ’ ectopic. Of 19 patients incorrectly diagnosed primarily, 
but in whom operation revealed an ectopic, the test was positive 6 out of 10 times. 
(Two negatives were in suspected pelvic inflammatory cases, one in a supposed 
retroflexioversion of the uterus and one in a patient regarded as having had an 
abortion.) 

Of 48 patients suspected of having ectopics but later proved otherwise, 21 tests 
were done of which 14 were negative and 7 were positive. (The 7 positives were 
all in patients having definite intrauterine pregnancies or complications thereof.) 
From these observations we think highly of the differential diagnostic value of such 
tests. The Friedman test has gradually supplanted the Aschlieim-Zondek and Mazer- 
Hoffman procedures. 

We are not in agreement with the essayist regarding cul-de-sac puncture, although 
in his hands it has been of distinct aid in making an accurate diagnosis 11 times 
out of 12. Successful aspiration assumes that a bulging, fluctuating mass is pres- 
ent in the cul-de-sac, and it seems to us that under these circumstances, colpotomy 
would be better from the aspect of drainage if pus were to be found, which pos- 
sibility, in our opinion, is the principal indication for this differential procedure. 
If a fluctuating mass is not present, we think that aspiration might well damage 
the intestines. Incidentally we have not performed colpotomy in ten years; prior 
to that it was done ten times among 82 patients. 

We believe that peritoneoscopy offers much in differential diagnosis of especially 
confusing cases. Dr. Kenneth Fry, of Surgical Service “A” at the Jefferson Hospi- 
tal in Philadelphia, has developed an excellent technique for the procedure and has 
rendered us assistance recently in five instances. One confirmed a suspected diagnosis 
and was followed by immediate operation; four times the procedure revealed, respec- 
tively, intrauterine pregnancy, pelvic inflammatory disease, and cystic ovaries (twice). 
Dr. Fry also diagnosed positively three puzzling cases in which the patient was ad- 
mitted to the Obstetric Service. We feel that peritoneoscopy is superior to either 
colpotomy or cul-de-sac puncture, and in our experience it has not been unusually dis- 
tressing Or particularly dangerous in the hands of one familiar with the technique. 

Dr. Schauffler is to be congratulated on the correctness of diagnosis in 80 per 
cent of his patients. We were correct in 75 per cent. Among our incorrect pre- 
operative diagnoses, pelvic inflammatory disease, and incomplete or threatened abor- 
tion were the principal conditions thought to be present. 

As a matter of additional interest we have analyzed the case histories of 117 
patients, admitted to the ward service during the same time, in whom a presumptive 
diagnosis of ectopic pregnancy was made. Twenty-eight of these patients (23.9 
per cent) were operated upon as ectopics. About half of these patients had pelvic 
inflammatory conditions, the remainder revealing complications of intrauterine 
pregnancy, ovarian and retention cysts, etc. The sedimentation test has been o 
little value in differential diagnosis, for rapidity of sedimentation is indicative of 
tissue destruction; hence it is only “slow” in the unruptured case or where only 
slight leakage of blood has occurred. _ 

Additional surgery when operating for ectopic is probably unwise, as Dr. 
Schauffler suggests in mentioning his figure of 50 per cent. Our oivn fi^re as • 
per cent, and while there were no fatalities in this group, the principle of es- 
sential surgery only had better be followed. 
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layer of intact peritoneum remaining was an interstitial pregnancy of an early 
date whicli was just about to rupture. The ovum of pregnancy had come from the 
right ovary and then by external migration had cro.ssed over and gone down the 
left tube into the uterus, and then by internal migration had gone through the 
uterine cavity up into the right cornu of the uterus to become an interstitial preg- 
nancy. Just why a fertilized ovmn should take this circuitous route remains a moot 
question. 



Fi:-i. 1. 

DR. LEWIS C. SCHEFFEY, Piiii.ADr.U'iiiA, Pa.— M y associate, Dr. D. M. 
Farell and I have reviewed all the ectopic pregnancies that have been observed 
on the gjTiecologic ward service at JefTcrson Medical College Hospital from Sept. 1, 
1921, to Jan. 1, 1941. Our first analysis, published in 19112, included S2 patients; 
since then 02 additional patients have been observed on the ward service, making 
a total of 144. 

All laparotomies should be taken into consideration when one considers the in- 
fluence of previous surgery as an ctiologic factor in the development of ectopic 
pregnancy. Appendicectomy in girls and young women, whether or not associated 
with a suppurative process, is not infrequently followed by peritubal adhesions or 
occlusion of one or both fimbriae, as demonstrated by insufflation tests in sterility 
investigations. For the same reason any invasion of the abdominal cavity in the 
female may initiate conditions favoring ectopic nidation. Thirty-seven of our pa- 
tients (25.6 per cent) had previous abdominal or pelvic surgery, or both. 

I think, however, that abortion, either spontaneous or induced, prior to the ectopic 
gestation, has a greater incidence. Abortion had occurred in 50 of our patients 
(38.8 per cent), and in 11 of these it had been induced. Previous intrauterine pro- 
cedures were recorded in 16 instances (11.1 per cent), and a previous ectopic in 
eight of our patients (5.5 per cent). 

Preliminary curettage was performed in 38 cases (20.3 per cent). This includes 
patients in whom the diagnosis of ectopic pregnancy was not entertained at the 
time of operation. In clear-cut cases urgently in need of surgery, the procedure 
was properly omitted, but in some instances it was performed for investigative 



ON PEEDICTING THE LENGTH OF LABOR* 

I. First Stage 

L. A. Calkins, M.D., Ph.D., Kansas City, Kan. 

(From the University of Kansas Sospital) 

U NBIASED consideration of the physiologic process known as the 
first stage of labor would lead one to the coliviction that two 
principal factors should be considered. The motive force is known to 
be, almost exclusivelj'’, uterine contraction. Resistance is provided by 
the cervix. Very little consideration has been given in obstetric lit- 
erature to these two major factors in the various discussions of pro- 
longed and difficult labor. Instead, the publications have dealt ivith 
age and stature of the mother, size of the pelvis, and size and presenta- 
tion of the baby. There has been a great tendency to confuse diffi- 
cult first stage and difficult second stage. We tried to show in our pre- 
vious publication^ that there was no correlation between the first stage 
and second stage and that, therefore, quite different factors must be pre- 
sumed to govern the second stage from those having to do with the 
length and relative ease or difficulty of the first stage. We have pre- 
viously demonstrated with respect to the first stage that such factors 
as maternal age and stature and pelvic size (within certain limits) do 
not have a demonstrable bearing on the length of, or difficulty involved 
in, that process. Infant size has no effect on the duration of the first 
stage in multiparas and little or no effect on primiparas. Occiput pos- 
terior has been said by all oliservers to result in a somewhat longer first 
stage than occiput anterior. At the time of our previous publication 
(1931), it was also our opinion that this was true. More recent in- 
formation (to be presented in another communication) will prove this 
view fallacious. Abnormal presentation lias been consistentlj’" looked 
upon as one cause of prolonged and difficult labor. Whatever the 
effect of abnormal presentation on tiie second stage, there is no particu- 
lar reason to assume that it would necessarily prolong or otherwise 
make difficult the first stage of labor. We showed quite conclusively 
that this Avas true regarding breecli presentation,^ but the same is not 
yet settled ivith reference to bregma, brmv, and shoulder presentations. 
There has been considerable literature with reference to the role of 
the membranes. ConelusNe proof as to the effect of “premature rup- 
ture” of the membranes upon the first stage of labor is not yet avail- 
able. 

In a previous publication, Ave pointed out that A^ariations in con- 
sistency of the cervix and variations in frequency and intensity of the 
labor pains did have an important bearing on the duration of the first 
stage. It Avas quite obAuous, hoAA^eA^er, that other factors must also be 

‘Read at the Sixty-sixth Annual Meeting of the American Gynecological Society. 
Colorado Springs, Colo., May 26 to 28, 1941. 
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In. our earlier series, autoliemoclysis was performed 15 times, but a death from 
septicemia influenced us to abandon tlic procedure, and we have not employed it 
during the past ten years. 

The essayist’s mortality, 3 per cent, approximated our own, which is S.I per cent 
for the entire scries, but 2.1 per cent in operative cases, since two patients, ad- 
mitted as emergencies, died before they reached the operating table. 

We have encountered but one ovarian and one abdominal pregnancy (probably 
secondary) in onr series. 

Gross evidence of endometriosis has been extremely rare in our experience. 
Histologically it has been reported several limes in removed tissues; it is possible 
that it has been overlooked in some. Wc did not have time to review all of our 
pathologic slides but of 62 secured and examined during the past ten years, wc 
found endoraetriomas in two removed tubes. Of more interest to us was the pres- 
ence of decidual reactions which we believed were present in 14 specimens. We agree 
with Novak, however, that the reaction present is usually a “patchy” one, rarely 
continuous as in the endometrium and often leading to confusion in its interpreta- 
tion. 

DR. ERLE HENRIKSEN, Los Akgei.ks, Cai.if. (by invitation).— Two state- 
ments are often made in regard to the use of the endometrium as an aid in the 
diagnosis of ectopic pregnancy. Thc.«c arc the following: 

1. The decidua-like response without characteristic villi permits the diagnosis 
of ectopic pregnancy. 

2. The absence of a decidual response and the presence of chorionic villi rule out 
the presence of pregnancy. 

The occasional e.xceptions of which I .“hull give cxamjdcs Imvc caused me to lose 
faith in these rules. Of 11 patients with clinical diagnosis of ectopic pregnancy, C 
were advised to have laparotomy following my report that tlic uterine curettings 
revealed decidua without chorionic villi. Four patients were found to have lieinor- 
rhagic cysts of the ovary grossly interpreted as being of corpus lutcuin origin. One 
patient had an ovarian cyst with a twisted pedicle. One patient refused surgery and 
was delivered eight months later of a normal child. On the oilier hand, five of the 
11 patients were discharged following my reports that the endometrial responses 
were not consistent with pregnancy. The palient.s were later readmitted as surgical 
emergencies. 

Wo frown upon the use of the peritoneoscope, bccau.se it is not the simple instru- 
ment or the safe procedure many would have us believe. Its use should be limited 
to those who not only know the technique of insertion but can also interpret what 
they see. Cul-de-sac puncture is still our procedure of choice when added informa- 
tion is deemed necessary. 

Endometrial, cervical, and vaginal biopsies, vaginal smears, and sedimentation 
rates have been of little value in our hands. 
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shown that duration of the individual labor pain was not important 
in affecting the duration of the first stage of labor. There is sufficient 
variation in labor pains, both with respect to frequency and intensity, 
as labor progresses that one must select a certain time in the labor on 
which to base his estimate of effectiveness and then try to apply that 
judgment to the whole of the labor, or the labor must be considered in 
several segments according to the type of pain present during each 
of those segments. The latter method is probably too complicated for 
practical use: The relative infrequency and lack of intensity of the 
uterine contractions during the effaeement phase of the first stage 
caused us to think that possibly the labor pains should be judged not 
during effaeement but rather at the beginning of the dilatation phase. 
We, therefore, took as our standard the frequency and intensity of the 
pains at the time the cervix was either 2 or 3 cm. dilated. We classified 
the pains as "good,” "fair,” or "poor,” according to the following 
plan : Good pains were those which occurred at intervals of three min- 
utes or less and with something more than a very weak intensity. Fair 
pains were those occurring four or five minutes apart with a fair in- 
tensity or at intervals of three minutes or less but with a very weak 
intensity. Poor pains Avere those occurring at intervals of five or more 
minutes and with a very weak intensity. 

ANALYSIS OF RECORDS 

What might be called completely favorable conditions at the onset of 
labor would be complete effaeement, engagement, soft cervix, and good 
pains. One hundred thirteen primiparas were in this classification 
(Table I). 

Table I. Length op Piest Stage (Peimiparas) 

No unfavorable factor 
Effaced, engaged, soft cervix, good pains 

113 patients — ^Ave. 3 br. 17 min. 

Eange — 20 min. to 6 hr. 15 min. 


0-6 HR. 1 

6-12 HR. 

12-18 HR. 1 

18-24 HR. 

OVER 24 HE. 

110 

3 

0 1 

0 

0 


The average length of the first stage in this group Avas three hours and 
seventeen minutes. The shortest ^Yas twenty minutes and the longest 
six hours and fifteen minutes. There were included in this group a small 
number of patients Avho had considerable dilatation (four or more 
centimeters) at the onset, of labor. These patients accounted for the 
very short labors. The majority of patients in this group Avere in the first 
stage betAveen two and four hours. It should be noted that no instance 
of anything like a prolongation of the first stage was noted in this 
group. A period of about three hours then may be taken as the "basic 
duration of the first stage in primiparas.* t 


♦The scientiflcally accurate time is perhaps three hours and twenty • Jf* ^ t 

figure is a little more difficult to remember and, as will be developed PresenUy, migm 
be a little more difficult to handle in everyday work. The three-hour period is sut 
ficiently close to be satisfactory for practical purposes. 

tElght patients had a "mushy soft” ("1” on our scale) cervix ^u^heir first stage 
of labor averaged two hours thirty-one minutes, not much less than the average tor a 
“2” cervix. 
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involved. These two variants alone (as analyzed at that time) could 
not explain either tlie very short, or the very long labors. It gradually 
became obvious to us tliat we could not learn wliat these other factors 
were vuthout careful examination of a considerable series of patients at 
the onset of labor and close obsei'vation of changing conditions through- 
out the labor. To see for the first time a patient Avho has already been 
in labor several hours does not give us the necessary information as to 
the conditions present at the time of the onset of the pains and, there- 
fore, leaves us unable to judge what total of work is presented to the 
uterine forces. In the past few years, we have been making an effort, 
therefore, to sec more patients as their labors begin and to note the 
relative degree of effacemcnt of the cervix, as well as the dilatation of 
the external os, the consistency of the cervix, and the station of the 
presenting point. Balancing this information with the character of the 
labor pains subsequently observed, we are now able to account for 
most, if not all, of the variations involved in the first stage. We find 
ourselves able to predict the duration of the first stage quite accurately. 
The occasional exceptions can usually be traced to definite pathology. 

It should be pointed out that the patient must be seen at the onset 
of labor. We have found that an examination made the day previous 
to the onset of labor is not reliable, as in a considerable number of pa- 
tients quite marked changes take ]>lacc in the last, twenty-four hours 
before labor begins. We have at. present available for study 676 
primiparas and 374 multiparas who were seen at the onset of their 
labors or very shortly thereafter. In a. few instances, the primiparas 
were seen as much as one and one-half (or two) hours after the onset 
when the uterine contractions had been very weak and infrequent, and 
it was ob^’ious that no material change had yet taken place. No multip- 
ara was included in this group when more than one hour had elapsed 
since the first discomfort was ex])ei’ienced. These are consecutive cases 
with no selection or elimination. (A much larger series of patients 
would have been desirable to prove the thesis to follow, but the con- 
clusions are so clear-cut and the information so readily usable by 
physicians and students alike that it seemed wise to present the material 
now.) 

DEIHNITIONS 

Effacement was said to be pre.sent (for purposes of this study) when 
the cervix was either completely effaced or was three or more centimeters 
dilated (even though there might still be a considerable thickness to the 
cervical wall). All lesser degrees of effacement were said to be “not 
effaced.” 

If the presenting point was at or below the level of the ischial spines, 
the head was said to be “engaged;” if the presenting point was at any 
higher level, it was said to be “not engaged.” 

If the cervix was of the consistency of one’s lip, or softer, we called 
it a “2” cervix; if of the consistency of the ala of the nose, or firmer, we 
called it a “3” cervix. 

In judging the effectiveness of labor pains, we considered intensity 
and frequency. W e did not considei’ dui'ation as we had previously 
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Table V. Length of First Stage. Effect of “ 3 ” Cervix 


Primiparas 

Not effaced, not engaged, “2” cervix, good pains 6:27 

Not effaced, not engaged, “3” cervix, good pains 9:19 

Multiparas 

Not effaced, not engaged, “2" cervix, fair pains 6:31 

Not effaced, not engaged, ^*3'’ cervix, fair pains 8:47 


Pair pains (Table VI) likewise require three hours more to dilate 
the cervix in primiparas and two hours more in multiparas. 

Poor pains, on the other hand (Table VII), constitute a more potent 
factor and, instead of adding three hours to the length of labor when 
the pains are good, we must add three times three for primiparas and 
three times two for multiparas." 

Table VI. Length of First Stage. Effect op "Fair” Pains 


Primiparas 

Not effaced, engaged, "2” cervix, good pains 6:04 • 

Not effaced, engaged, “2” eeivix, fair pains 9:33 

Multiparas 

Not effaced, engaged, "2” cervix, good pains 3:19 

Not effaced, engaged, “2” cervix, fair pains 5:19 


Table VII. Length of First Stage. Effect of ' ‘ Poor ’ ’ Pains 


Primiparas 

Not effaced, engaged, "2” cervix, good pains 
Not effaced, engaged, “2” cervix, poor pains 

Multiparas 

Not effaced, engaged, “2” cervix, good pains 
Not effaced, engaged, "2” cervix, poor pains 


6:04 

15:08 


3:19 

9:56 


Table VIII. Length of First Stage. Effect of High Station 


Primiparas 

Effaced, engaged, "2” cervix, good pains 3:32 

Effaced, not engaged, “2” cervix, good pains 4:45 

Multiparas 

Effaced, engaged, “2” cervix, good pains 1:43 

Effaced, not engaged, "2” cervix, good pains 2:34 


Lack of engagement is a matter of less importance and apparently 
affects primiparas and multiparas to the same degree, as we need add 
only one hour in each group (Table VIII). 

Those primiparas having one unfavorable factor are summarized in 
Table IX. There were 59 patients whose cervices were not effaced but 
in whom engagement was present, cervix soft, and pains good. The 
age for this group was predicted to be six hours and was computed at 


♦Further classes of "very poor” and "verjL very poor” pains J®. ?,°filKreised 
sufficiently large series. A few such Patients m this present series materia^ 
the averages in the “poor pains" groups in Tables X v, XVII, XIX, ana 
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Table II. Length of First Stage (Multiparas) 

No unfavorable factor 
Effaced, engaged, "2” cervix, good pains 

53 patients — Ave. 1 lir. 43 min. 

Range — 5 min, to 5 lir. 35 min. 


0-6 HR. 

6-12 HR. 1 

12-18 HR. 

18-24 HR. 

OTOR 24 HR. 

53 

0 

0 

0 

0 


Table II shows tlie similar data for the 53 mnltiparas in this classifi- 
cation. The usual duration of the first stage in this group is very close 
to two hours. The average of one hour and forty-three minutes is 
slightly less, due to the fact that several of these patients also had 
considerable dilatation at the onset of labor and the average of the 
whole group ivas thereby reduced. The “basic” duration of the first 
stage in multiparas is then about two hours, and the “basic difference” 
between a primipara and multipara is about one hour. 

In the remaining 563 prhniparas (83 per cent) and 321 multiparas 
(86 per cent), one or more of the above four factors (effacement, en- 
gagement, consistency of cervix, chai*acter of pains) was found to be 
unfavorable; and the labor, thereby, prolonged beyond the basic three 
hours for primiparas and basic two hours for multiparas. If two fac- 
tors were unfavoralile, further lengthening of the first stage was ob- 
served; three or more unfavorable factors caused a furtlier increase, 
etc. Carrying this analysis to the limit of the possibilities involved, we 
were able to develop a tabic whereby the length of any labor can be 
predicted with a considerable degree of accuracy. 

Lack of effacement adds three hours in primiparas and two hours in 
multiparas, the same length of time as the basic figures for these two 
groups (Table IV). 

A slightly firmer (“3”) cervix also adds three hours (Table V) for 
primiparas and two hours for multiparas. 


Table III. Predicting the Length of First Stage 



PRIMIFAUAS 

MULTIPARAS 


Effaced I 

Engaged i 
“2” Cervix | 

" Good pains 3 Iir, 

Pair pains 0 iir, 

, Poor pains 12 lir. 

2 lir. 

4 Jir. 

8 hr. 


Effaced | 

Engaged ■( 
"3” Cervix 

r Good pains 6 lir. 

1 Pair pains 9 hr. 

[ Poor pains 15 lir. 

4 hr. 

6 hr. 

10 hr. 


If not effaced add 3 hr. 

If not engaged add 1 lir. 

2 lir. 

1 hr. 


Table IV. Length of First Stage. Effect of Noneffacement 

Primiparas 

Effaced, engaged, “2” cervix, fair pains 

Not effaced, engaged, “2” cervix, fair pains 

6:56 

9:33 


Multiparas 

Effaced, engaged, “ 2 ” cervix, good pains 

Not effaced, engaged, “2” cervix, good pains 

1:43 

3:19 
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Table XI shows primiparas Avith tivo unfavorable factors. The com- 
puted and predicted figures are again found to check very closely in 
each subgroup of patients. In this whole group there were 13 patients 
Avith labors of betAveen tAvelve and eighteen hours and one patient in 
excess of eighteen hours. Multiplication of unfavorable factors may 
at times prolong the labor beyond the predicted level. Nevertheless, 
Avhen it is considered that 143 of these 157 patients had short, or rela- 
tively short, labors, the reliability of the index is apparent. 

The same data for multiparas (Table XII) show 137 of 139 patients 
under tAvelve hours and again a very close reliability of prediction for 
each subgroup. 


Table XII. Length op First Stage (Multiparas) 


Two unfavorable factors 


Not effaced, not engaged 
Not effaced, “ 3 ” cervix 
Not effaced, fair pains 
Not engaged, “3” cervix 
Not engaged, fair pains 
“3” cervix, fair pains 


81 patients 
5 patients 
17 patients 
9 patients 
26 patients 
1 patient 


(Predicted) 


4:16 

5 hr. 

5:28 

6 hr. 

5:27 

6 hr. 

3:15 

4 hr. 

5:20 

5 hr. 

4:00 

5 hr. 


0-6 hr 

6-12 HR. 

12-18 HR. 

18-24 HR. 

OVER 24 HR. 

107 

30 

2 

0 

0 


When three unfavorable factors are present (Table XIII for primip- 
aras and Table XIV for multiparas) , the prediction for each indmdual 
patient becomes someiidiat less exact although for any considerable 
group of patients the prediction is still very accurate. Sixty-nine 
patients whose cervices Avere not effaced and presenting part not engaged 
and Avith only fair pains had a predicted duration of ten hours and a 
computed duration of ten hours and one minute. Two primiparas in this 


Table XIII. Length op First Stage (Primiparas) 


Three unfavorable factors 


Not effaced, not engaged, “ 3 ” cervix 
Not effaced, not engaged, fair pains 
Not effaced, “ 3 ” cervix, fair pains 
Not engaged, “ 3 ” cervix, fair pains 
Poor pains 


33 patients 
69 patients 
10 patients 

15 patients 

16 patients 


(Predicted) 
9:19 10 hr. 

10:01 10 hr. 

10:52 12 hr. 

8:30 10 hr. 

12:29 12 hr. 


0-6 HR. 

6-12 HR. 

12-18 HR. 

18-24 HR. 

OVER 24 HR. 

28 

81 

24 

8 

2 


Table XPV. Length op First Stage (Multiparas) 


Three unfavorable factors 


Not effaced, not engaged, “ 3 ” cervix 
Not effaced, not engaged, fair pains 
Not effaced, “ 3 ” cervix, fair pains 
Not engaged, “ 3 ” cervLx, fair pains 


6 patients 
32 patients 
1 patient 
0 

9 patients 



(Predicted) 

6:12 

6 hr. 

6:31 

7 hr. 

6:10 

8 hr. 


6 hr. 

7:24 

8 hr. 


0-6 HR. 

6-12 HR. 

12-18 HR. 

18-24 HR. 

OraR 24 HR. 

24 

21 

3 

0 

0 
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Table IX. Length of First Stage (Prihiparas) 


Not effaced 

Not engaged 

No soft cervix 

Fair pains 

59 patients 
41 patients 
17 patients 
30 patients 

5:59 

4:23 

5:52 

0:44 

(Predicted) 

0 hr. 

4 hr. 

0 hr. 

0 hr. 

0-0 HR. 1 

0-12 HR. 

12-18 HR. 

18-24 hr. 

OVER 24 HR. 

94 ! 

53 

0 

0 

0 


five hours and fifty-nine minutes. There Avere 30 patients whose cervix 
was effaced and soft and where the head was engaged hut Avho had only 
fair pains. The predicted duration of the first stage in this group was 
six hours and the average found to he six hours and forty-four min- 
utes. Seventeen patients had a firmer cervix hut all other conditions 
Avere faA^orahle. These “six-hour” patients aA-eragcd fiA’^e hours and 
fiftj-tAA'o minutes. Forty-one patients entered labor Avith the fetal 
head high but all other conditions favorable, including good pains. 
The predicted duration for this group Avas four hours and the aA'erage 
AA^as found to be four hours and tAA'enty-three minutes. It should be 
noted that there Avas no instance of a first stage of more than tAvelve 
hours in any of these four subgroups. About tAvo-thirds of all these pa- 
tients had labors of less than six hours and one-third between six and 
tAvelve hours. 


Table X. Length op First Stage (Multiparas) 


Not effaced 

One unfavorable factor 

10 patients 

3:19 

(Predicted) 
4 hr. 

Not engaged 
‘ ' 3 ” cervix 

49 patients 

2:34 

3 hr. 

1 patient 

2:40 

3 hr. 

“Fair” pains 

11 patients 

3:41 

4 hr. 


0-0 hr. 

0-12 HR. 

12-18 HR. 

18-24 HR. I 

OVER 24 HR. 

75 ' 

2 ' 

0 

0 

0 


Table X sIioaa's the similar figures for multiparas.* Only 2 of 77 
patients in these four subgroups had a first stage in excess of six hours. 
The predicted and computed figures are quite close, considering the small 
number of patients involved. 

Table XI. Length of First Stage (Primiparas) 

Two unfavorable factors 

(Predicted) 


Not effaced, not engaged 07 patients 0:27 7 hr. 

Not effaced, “3” cervix 12 patients 8:51 9 hr. 

Not effaced, fair pains 28 patients 8:19 9 hr. 

Not engaged, “3” cervix 17 patients 0:39 7 hr. 

Not engaged, fair pains 20 patients 7:41 7 hr. 

“3” cervic, fair pains 7 patients ll:50t 9 hr. 


0-0 HR. 

0-12 HR. 

12-18 HR. 

18-24 HR. 

OVER 24 HR. 

64 

79 

13 

1 

0 


tTwo of these patients had an unusually Arm ceiwix, IG and 17 hours, respectively. 


*In multiparas where the cervix is effaced, relative firmness ("3”) of the cervix 
apparently causes only about one hour increase. AA'^here the cervix is not effaced the 
difference is the usual “basic” two hours. 
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Six unfavorable factors (Tables XIX and XX) show for primiparas 
a labor in excess of twenty-four hours to be the rule and therefore nor- 
mal. There were no labors less tlian twelve hours. The one multipara 
whose labor was less than six hours probably represents an error in the 
initial recordings on this patient. 

Table XIX. Length op First Stage (Primiparas) 


Six unfavorable factors 

Not effaced, not engaged, (Predicted) 

“ 3 ” cervix, poor pains 16 patients 29:37 19 hr. 


0-6 HR. 

6-12 HR. 

12-18 HR. 1 

18-24 HR. 

OVER 24 HR. 

0 

0 

5 

2 

9 


Table XX. Length of First Stage (Multipabas) 


Six unfavorable factors 

Not effaced, not engaged, (Predicted) 

“ 3 ” cervix, poor pains 9 patients 13:57 13 hr. 


0-6 HR. 

6-12 HR. 

12-18 HR. 

18-24 HR. 

OVER 24 HR. 

1 

2 

5 

1 

0 


DISCUSSION 

It should be noted that the management of this series of patients did 
not include heavy sedation for any first stage. Nitrous oxide oxygen 
with small doses of morphine (on indication only) were the only means 
of sedation employed. Otlier patients delivered in the hospital during 
the same period and to whom lieavy sedation was given liad much 
longer labors. One patient only was excluded from this series because 
of a pathologically hard cervix. In one patient only a small pelvis 
might have had a deterrent effect on the course of the labor. This 
patient was a multipara for whom a tliirteen-Iiour labor was predicted, 
and she was not completely dilated until the end of seventeen hours. 
Her conjugata vera was estimated at 8.5 cm. Whenever a patient de- 
veloped a secondary inertia with no pains for a period of several hours, 
that painless period was not counted in the total duration of her labor. 
The number of induced labors was too small for us to tell whether the 
induced labors were either shorter or longer than those occurring spon- 
taneously. The same can be said ivitli respect to premature rupture of 
the membranes. 

SUMMARY 

Table XXI shows in simple form a method for predicting the duration 
of the first stage of labor with the percentage likelihood of the occur- 
rence of “good/” “fair,” and “poor” pains so that, with any given 
patient, the likely duration can be quite readily determined even m 
advance of any labor pains. As soon as the first dilating pains appeal, 
the patient can be completely catalogued and the time of comp e e 
dilatation readily determined. 

This knowledge is of importance in several ways. If a long labor can 
be predicted, the need of maintenance of free food and fluid inta 'e is 
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■\vliole group (represented bj’- Table XIII) bad a first stage in excess of 
twenty-four liours, tlie first instances of what might be called “prolonged 
labor.” Thus, a labor in excess of twenty-four hours may be con- 
sidered distinctly abnormal unless at least three unfavorable factors 
are present in the patient. 

Four unfavorable factors bring the primiparas’ labor up to thirteen 
to fifteen hours (Table XV) and multiparas’ labor to nine to ten hours 
(Table XVI). Short labors have now become quite uncommon, and 
there were five primiparas whose labors exceeded twenty-four hours. 

Table Xt''. Length of First Stage (Primiparas) 


Four unfavorable factors 

Not effaced, not engaged ^ (Predicted) 

“3” cervix, fair pains 26 patients 15:00 13 hr. 

Not effaced, poor pains 12 patients 17:25 15 hr. 

Not engaged, poor pains 16 patients 11:31 13 hr. 

“3” cervix, poor pains 7 patients 13:49 15 hr. 


0-6 HR. ] 

6-12 HR. I 

12-18 HR. 

18-24 HR. 

over 24 HR. 

3 

19 

27 

7 

5 


TiVBLE XVI. Length of First Stage (Multiparas) 
Four unfavorable factors 


Not effaced, not engaged, 

“3” cervix, fair pains 14 

Not effaced, poor pains 9 

Not engaged, poor pains 12 

“3” cenix, poor pains 0 


(Predicted) 


patients 8:47 9 hr. 

patients 9:56 10 hr. 

patients 9:00 9 hr. 

patients 9 hr. 


0-6 HR. 

6-12 HR. 

12-18 HR. 

18-24 HR. 

OVER 24 HR. 

9 

18 

7 

1 

0 


Five unfavorable factors (Tables XVII and X\^III) show a disap- 
pearance of the short labors (six hours) for both primiparas and 
multiparas, and an appearance of an appreciable proportion of primip- 
aras in excess of twenty-four hours. 


Table XVII. Length of First Stage (Primiparas) 


Five unfavorable factors 

Not effaced, not engaged, poor pains 25 patients 

Not effaced, “ 3 ” cervix, poor pains 7 patients 

Not engaged, "3” cervix, poor pains 7 patients 


(Predicted) 
23:00 16 hr. 

24:53 18 hr. 

17:46 16 hr. 


0-6 HR. 

6-12 HR. 

12-18 UK. 

18-24 HR. 

OVER 24 HR. 

0 

6 

12 

12 

9 


Table XVIII. Length op First Stage (Multipaeas) 


Five unfavorable factors 


Not effaced, not engaged, poor pains 
Not effaced, “ 3 ” cervix, poor pains 
Not engaged, “3” cervix, poor pains 


(Predicted) 

12 patients 11:48 11 hr. 

0 patients 12 hr. 

0 patients 10 hr. 


0-6 HR. 1 

6-12 HR. 

12-18 HE. 

18-24 HR. 

OVER 24 HR. 


4 

6 

2 

0 
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Dr. Calkins has brought out a very interesting method by which we may predict 
with some satisfaction the duration of the first stage of labor. As we all know 
that is the stage during which the family are requesting that something be done for 
the patient. With too much urging very frequently intervention is undertaken 
which may be harmful both to the mother and child. With this knowledge we might 
be more able to pacify them. 

DE. GEOEGE W. KOSMAK, New York, N. Y. — ^After having read the paper 
and heard it presented this morning I feel that there is considerable practical 
value in it, and one of the ver}' sensible things is keeping up the spirits of the pa- 
tient during a period that is not always predictable. If Dr. Calkins has the 

formula that will give us some information, we may be able to do more for our 

patients. I hope he will keep on with this study and give us a formula for the 
second stage so that we maj’' pacify not only the patient but the family as well. 

I wonder how much the question of sedation is going to enter into this. Dr. 
Calkins has plainly indicated he feels that in some patients sedation will prolong 
the duration of labor. I think there would be great difficulty, however, in con- 
vincing the public and the patient sufficiently so that it would lead to an elimina- 

tion of sedative measures. These academic questions constitute one of the impor- 
tant problems to which the obstetrician should pay attention and attempt to solve. 

DE. G. D. EOYSTON, St. Louis, Mo. — I would like to ask whether these ob- 
servations were made personally by Dr. Calkins or by one of his subordinates? 

DE. OTTO H. SCHWAEZ, St. Louis, Mo. — The labor was definitely prolonged 
where sedatives were used. At what stage was the sedation first begun? 

DE. NOEMAN E. KEETZSCHMAE, Ann Arbor, Mich. — I would like to ask 
Dr. Calkins to explain when and how he evaluates the pains. Prom the subjective 
reaction of the patient, one never knows when she is having a good pain nor does 
palpation seem to give definite evidence of the quality of the pains. 

DE. NOEMAN HAEEIS WILLIAMS, Beverly Hills, Calif, (by invitation).— 
What is Dr. Calkins’ definition of the termination of the first stage of labor? 

DE. J. MALDONADO, Sante Pe, N. M. (by invitation). — I would like to ask 
what effect the presenting part has on the pains? 

DE. WILLIAM J. DIECKMANN, Chicago, III.— Are the dilatation and the 
consistency of the cervix based on rectal or vaginal examination? 

DE. CALKINS (closing). — Dr. Goldsborough asked at what time we estimated 
the efficiency of the labor pains. The answer is, just as soon as we know the 
cervix is beginning to dilate. We have to wait until it is 3 or 3 cm. dilated be- 
cause we wish to estimate the pains during the dilatation phase and not during 
the effacement phase. Labor begins whenever the patient experiences her first dis- 
comfort. 

Dr. Eoyston asked by whom the observations were made. A small proportion 
were made by myself, the majority by my resident, and a few by my intern. ^ y 
senior students can make these observations just as accurately and predict the 
labors just as satisfactorily as we indicated in this paper. 

Dr. Schwarz asked at what time those few patients had received their heavy 
sedation. In most instances at a dilatation of about 4 to 6 cm. 

Dr. Kretzschmar asked about the evaluation of pains with relation to 
intensity. Of course, the method we used is very crude but it seems to work. It we 
can depress the uterine wall very markedly during the contraction, that contraction 
is very weak. If we can depress it moderately, that is a fair contraction; if not 
all, it is a verj' firm contraction. That is the only method we employ and ne i 
that it is all that is necessary. It must be taken, however, in conjunction wn 
the frequency of the pains. One or the other alone is not sufficient. 
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Table XXI. Predictii:g the Length of Pirst Stage 




PRIMIPAKAS 

JIULTIPARAS 


("Good pains 

3 hr. 

2 hr. 

Effaced ' 

Engaged “j 

“2” Cervix 1 

. 63% 

Fair pains 

25% 

Poor pains 

G hr. 

12 hr. 

4 hr. 

8 hr. 


*' 12% 
rGood pains 

6 hr. 

4 hr. 

Effaced 
Engaged 
“3” Cervix 

. 45% 

Fair pains 

33+ 

Poor pains 

9 hr. 

15 hr. 

6 hr. 

10 hr. 


^ 22% 



If not effaced add 

^ nr. 

2 hr. 

If not engaged add 

1 hr. 

1 hr. 


obvious. If a short, easy labor can be predicted, the need for operative 
intervention in cerlain of patholojry is ol)viatcd. It is high time 

that labors should be judged on the anatomic and physiologic factors 
in the genital tract rather than on “maiinfaelnred dicta” as age and 
stature of the whole body. It is ahso important, if the labor goes 
definitely beyond the predicted limits, that careful search for unrecog- 
nized abnormalities should bo instituted without delay. 

Finally, it is interesting to speculate on the etiology' of the variations 
in the cervix and in the uterine contractions. Tlie cause is not an- 
atomic; it is almost certainly physiologic. There is some evidence that 
variation in the cervix may produce variation in the uterine contrac- 
tions and vice versa. The etiology of the onset of labor is inextricably 
involved in both. Further research is obviously necessary. Only Avhen 
we find this physiologic factor can we hope to so “prepare” the least 
favorable patients in advance that they may enter labor with unresisting 
cervices and good uterine contractions. 
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DISCUSSION 

DE. FEANCIS C. GOLDSBOEOUGH, Buffalo, N. Y.-One or tivo point.s Dr 
emphasized are quite important. (1) The position of the child plavs 

(2) It is important to see 

the patient as soon as the pain begins. ^Ve too frequently see her only after she 
for a few hours and there is some effacement and some^ dilatation. 

nf thp^ ** brought out is that we should know the condition 

of the cervLx when labor starts in order to gauge progress. 

definition of the onset of 

most o/L Wp *’f/''erage duration of his first stage is rather shorter than 

S llbor as 1 ^ wondering whether he sets the onset 

of inipF T 'r ^ f^'e patient first complains 

of painful contractions of the uterus? ^ 





VARIABLE SIG-NIPICANCE OP HEARTBURN* 

Norman H. Williams, M.D., Beverly Hills, Calie. 

/^P ITSELP the frequency of lieartburn during pregnancy gives 
yy distinction to the ailment. Never serious as a threat to health, 
even a mild degree of heartburn, if persistent, will lower personal 
efficiency in ineeting the responsibilities of daily life; while intense 
heartburn at night will banisli sleep completely. Of these consequences 
prospective mothers complain, and from them ask relief. Household 
remedies maj^ suffice ; but not always. Indeed, intractable eases continue 
to baffle physicians. And logically enough, members of the medical 
profession from time to time delve into the problem clinically and 
experimentally seeking the cause for and the cure of this annoyance com- 
mon among both men and women; and espeeiall}’’ likelj^ to occur during 
pregnancy. 

INCIDENCE 

Some degree of heartburn, slight or severe, is associated with two- 
thirds of the eases of pregnancy, irrespective of the age or paritj^ of the 
subjects. It makes its appearance at any time during the period of 
gestation. In a statistical survey. Rodway and Shelley noted the follow- 
ing distribution of the eases they observed : 15.1 per cent during the 
first four months of pregnancy, 20.2 per cent in the fifth month, 45.5 per 
cent between the sixth and eighth months, 18.2 per cent in the ninth 
month. Most intense during the later months the discomfort was often 
desci’ibed as torture. 

CAUSATION 

High-strung individuals are predisposed to heartburn. But those who 
have a placid temperament experience it notably when under mental 
strain. It has been called “the student’s disease,’’ because so often it 
is the penalty of consistent mental concentration. There incidentally lies 
a hint of the nervous factor concerned. 

Diet, too, plays a role, well defined, if not leading. Drinking water in 
suitable amounts, avoiding sweets, pastry, fatty food, and acid beverages 
are believed to be preventive measures ; while milk and the use in general 
of a high protein diet have been recommended as curative. 

Gastric hj^peracidity Avas accepted for a long time as the explanation 
for the ailment. Accordingly pregnancy, it Avas assumed, promoted 
the secretion of hydrochloric acid excessiAmly; an interpretation that 
had clinical support. Each of us, not unlikely, has AAUtnessed the grate- 
ful attitude of patients advised to counteract AAffiat was thought to be 
gastric hyperacidity by neutralization Avith an alkali, salts of sodnim, 
magnesium, or aluminium. To the rule, hoAvever, there Avere notable 

‘Read, by invitation, at the Si.x-ty-Si.'cth Annual Meeting of the Ariierican Gyne- 
cological Society, Colorado Springs, Colo., May 26 to 28, 1941. 
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Dr. Williams asked whca we consider the first stage terminated. When wo can 
no longer feel the cervix. If it is within reach of our rectal examining finger, we 
feel that it still can be holding tlie presenting part and the first stage is not over. 
IVlien it has completelj* retracted we consider the first stage completed. 

Dr. Maldonado asked what ofTect the presenting part may have on the pain. It 
was stated in a pre\-ious paper to have had no effect whatever in the first stage. 

In answer to Dr. Dicckmann, 97 per cent of our examinations were rectal. A 
vaginal examination is done whenever we feel that the information is incomplete 
or otherwise unsatisfactory. 
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Subsequent experiments demonstrated that the sensation in question 
could be reproduced by the introduction of fluids poured into the 
esophagus through a catheter. And, amazing fact, the composition of the 
fluid did not matter. What counted was the irritation of the esophageal 
mucous membrane, a reaction elicited by bland solutions, even warm 
or cold water. Specifically, the following materials caused heartburn; 
Cold water in eight experiments, warm water in three, N/10 HCl in 
five, N/10 NaOH in six, barium sulfate in one, the subject’s own gastric 
juice in two. 

Jones’s observations warranted conclusions with respect to hearthurn 
which may be summarized briefly. The chemical composition of the 
fluids _ concei’ned is of less importance than their quantity and the 
rapidity vdth which they are introduced into the esophagus. Constric- 
tion of the cardiac sphincter, exquisitely demonstrable when barium 
solution is used, prevents passage of the material. This inhibition is 
followed by waves of reverse peristalsis which carry the fluid upward. 
Furthermore, coincident with the disappearance of retroperistaltie 
waves the discomfort ceases. Accordingly for the relief of heartburn, 
the administration of atropin to relax the neuromuscular mechanism 
involved represents a logical type of treatment. 

GASTRIC CHANGES INCIDENT TO PREGNANCY 

We must examine next the physiologic changes resulting from the in- 
fluence of pregnancy upon the gastrointestinal tract. Current methods 
of investigation have clarified at least three cardinal facts, namely, 
changes in the position, in the musculature, and in the motility of the 
stomach. 

Normally the stomach is in a vertical position, the lesser curvature to 
the right approximately parallel with the spinal column and the cardia 
opposite the tenth dorsal vertebra. The alterations consequent upon 
pregnancy plainly depicted in the diagrams of Hansen have been verified 
by our own radioscopic studies. As would be expected, the encroach- 
ment of the pregnant uterus upon territory formerly occupied by other 
abdominal organs slowly increases until near term when the topographic 
transformation becomes maximal. Then the fundus of the stomach has 
been pushed upward into the left diaphragmatic cup. Simultaneousb'’ 
the axis of the stomach has been rotated to the right approximately 
45 degrees. Also the greater curvature has approached the cardia. 
This horizontal position hinders the stomach in emptying itself. 

Added to the changes in the position is atony of the stomach muscula- 
ture which allows the organ to lie flaecidly against the enlarging uterus. 
This atony affects the eardiac sphincter and often the esophagus as 
well, which may permit hiatus herniation. Access of gastric juice to the 
lower esophagus is thereby favored. Clinically this explains why many 
patients complaining of heartburn discover the symptoms exaggerated 
when the body posture is recumbent or when effort is made to sit up 
from the reclining position. Fetal movements, too, may produce this 
discomfort. 

Diminished motility of the stomach is a constant physiologic condition 
in pregnancy. Normal persons, according to Guthman, have an empty- 
ing time of two hours, whereas during pregnancy Hansen found this 
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exceptions, and sccjitics of alkali therapy multiplied after Kelirer in 
1905 announced that both combined and free bydroehloric acid are 
actually below normal in the jiastric secretion of pregnant women. 
Ample confirmation of his analyses has come from many laboratories. 
An admirable study made by Strauss and Castle in tliis country con- 
tributes substantialiy to the chemistry involved. Now, it lias been estab- 
lished that gastric acidity decreases as pregnancy advances, being lowest 
in the third trimester when heartburn becomes most prevalent and 
.severe. Following tlie act of liirtli. along with the disappearance of 
heartburn, gastric acidity mounts and its height may treble that of the 
ante-partum level. 

Chemical analysis of the gastrie juice inevitably .shook the foundation 
of alkaline therapy, encouraged accurate definition of the secretion by 
quantitative methods and pointed to the n.se of hydrochloric acid in 
cases of heartburn. Promiitly the reports of j\Iason and others pro- 
claimed the relief during ]n'cgnancy by this treatment. But before long 
the need for discrimination was cm]ihasizcd in recommending any form 
of medication to alter gasti-ic acidity. 

For examjile Kayncr in 1933 recognized three groujis in a series of 
45 pregnant women suffering from intractable heartburn; first, those 
who were relieved by acids; second, those wlio were relieved by alkalis; 
and third, those in whom the .symptom was aggravated by acid and was 
not relieved by alkali. Similarly Rodway and Shelley two years later 
in the course of forty gastric analyses U]mn pregnant women found 
a low or moderate degree of acidity in twenty-four, and a high degree 
only in three instances. 

It is pertinent that the.se invc.stigators noted the eventual develop- 
ment of a toxemia in 7.5 jicr cent of the women who earlier had com- 
plained of heartburn. That as.sociation encouraged some obstetricians 
to employ a salt-free diet routinely whenever heartburn became a major 
complaint. The results were not uniform, as would be expected now 
that we understand the basis of the disturbance not to be chemical but 
mechanical, an upset in gastrointe.stinal dynamics. 

IJIFAIRMF.NT OF NEUROMUSCULAR MECHANISM 

Experimenting with a technique iireviously employed by Bloomfield 
and others, Chester Jones localized a number of patliologic manifesta- 
tions pertaining to the gastrointe-stinal tract. 

He learned that heartburn is derived from sjiasm of the cardiac sphinc- 
ter of the eso])hagus. This was proved by the manijndation of a small 
distensible balloon attached to a fine rubber lube which was swallowed 
by subjects of the experiments. The bag’s position was followed down- 
•ward step by step from esophagus to rectum with the help of fluoroscopy. 
SjTnptoms caused by pre.ssure of the balloon, inflated at intervals, were 
accurately localized. The initial observation identified the loiver end 
of the esophagus as the area responsible for heartburn. The pressure 
of the balloon against the area caused the sensation of burning. “In a 
few instances the subjects felt as if something sour or hot was being 
carried upward toward the mouth, simulating the sjunptom, acid 
regurgitation. ” 
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conclusion, of course, represents no novelty, for Chester Jones and 
others have convinced most of us, at least, that heartburn is essentially 
a neuromuscular phenomenon. 

Granted this premise and assuming the mechanism to a degree 
analogous to disturbed intestinal tone in certain postoperative eases, 
it seemed ^ that the use of prostigmin would have a rational basis as a 
therapeutic means of relieving the symptom. Accordingly injection of 
1 e.e. of 1 ;2,000 of prostigmin Avas tried, cautiously, to be sure, until 
certain it Avas safe to use the drug in the course of pregnancy. The 
limited number of our obseiwations does not permit an unqualified 
conclusion. The results, lioAveA^er, are sufficiently noteAvorthy to sug- 
gest a need for further trial. 

Among 16 patients Avith scAmre heartburn treated AAuth a single dose 
of prostigmin one AAms not benefited, 14 Avere made comfortable or 
entirely relieved Avithin tAventy-four hours. In about half of these 
eases the distress gradually recurred in from seA^en to ten days. A 
second dose proA^ed as effectiA^e as the first. By repetition of the injec- 
tions these patients AA^ere kept free of the symptom AAuth no imtoAA^ard 
results. 

RECAPITULATION 

Dietary and other kinds of hygienic indiscretion may provoke heart- 
burn. Sometimes dosage AAuth alkalis affords relief, implying the 
presence of gastric hyperacidity. Chemical analysis, hoAvever, chal- 
lenged the correctness of that interpretation since it shoAved hypoacidity 
more often than not, occasionally complete anacidity of the stomach 
contents. Consequently hydrochloric acid has been tried, effectively 
in some instances. 

Whatever the benefits of either alkali or acid therapy, the composition 
of the gastric juice is not fundamentally at fault. Eesponsible for the 
ailment is temporary impairment of the neuromuscular mechanism AAffiich 
controls transportation of the gastric contents. 

During pregnancy, the position and motility of the stomach delay the 
emptying time of this organ, and favor the development of reverse 
currents that carry material upAAmrd. It may reach the esophageal 
mucous membrane, stimulate contraction of the cardiac sphincter and 
thus cause heartburn. 

With a feAv exceptions, the hypodermic administration of prostigmin 
has given relief usuahy for several days at least. In the event the dis- 
comfort recurs this treatment may be repeated. 

I wish to acknowledge my indebtedness to Dr. Richard Taylor, radiologist at the 
Hospital of the Good Samaritan, Los Angeles, California, for the fluoroscopic ana x-ra^ 
work done in the preparation of this article. 
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period prolonged from fifty to one linndred and thirty inimites. In a 
few pregnant women the stomacli never emptied itself completely. In 
general, motility decreases directly with llie acid content, presumably 
an explanation for the benefits following the administration of hydro- 
chloric acid, already mentioned. Knowledge to what extent gastric 
motility depends upon endocrine influence is still wanting. Experi- 
mental evidence thus far has been derived only in respect to the thyroid. 
In their studies itlorrison and Feldman have clearly demonstrated a 
positive relationship between this gland and gastric retention, a rela- 
tionship independent of the vagus. 

With these gestational variations in mind it has seemed reasonable 
to tiy to reduce the neuromuscular theory of heartburn, as it may 
pertain to pregnancy, to factual obseiwations. While investigations are 
still in progress, they have reached a point where a few conclusions may 
be expressed with confidence. However, since the work began a number 
of questions have arisen which cannot be answered at the moment. 

On.SERVATIONS 

We have .studied pregnant women by means of x-ray plates and 
fluoroscopy, both those with and those without heartburn. With the 
thought of possililc damage through repeated x-ray exposures, our 
observations have been curtailed and the data with rc.spcct, to a single 
individual rendered less extensive than final solution of the problem 
requires. Nonetheless we have already witnessed rc.sults with helpful 
clinical implicat ions. 

Initially a 200 c.c. barium meal was given and its iiroinilsion followed 
through the esophagus. Its behavior in the stomach was watched for a 
period believed to be within the limits of safety. And, indeed, proved 
to be so. In these circumstances there was opportunity to note evidences 
of such phenomena as hiatus hernia, esophageal dilatation, regurgita- 
tion, and reverse peristalsis whenever the patient was a victim of heart- 
burn. If not, the observations contributed information relative to the 
anatomic relations in pregnant women having no digestive complaints, 
normal cases so to say. 

These normal eases left no doubt that the stomach regularly suffered 
encroachment by its neighbors during pregnancy, was jmshed upward 
to the left and occupied the diaphragmatic cup on that side. No changes 
appeared in the lower esophagus or cardia, excepting one instance in 
which there was well-developed hiatus hernia. 

Likewise, in seven eases of heartburn, there were no pathologic altera- 
tions radioscopically visible. On the other hand in three eases of heart- 
burn there was moderate dilatation of the lower third of the esophagus, 
in one case the passage of barium was delayed at the cardia with a slight 
amount of regurgitation, and only in one instance was a hiatus hernia 
discovered ; this, with dilatation above it. Evans and Bovrsling describe 
hernia of this tj^pe in two cases of intractable heartburn. Such revela- 
tions as these imply that the clinical symptom, heartburn, rarely rests 
upon an anatomic basis and that for tlie most iiart its origin and 
development lie within the domain of pathologic physiology. This 
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white, private patients. I was able to examine 408 of these carefully for a history 
of heartburn. I might say that while I ask routinel}^ about nausea, gas, shortness 
of breath and palpitation of the heart, I do not have lieartburn on my questionnaire. 
Twenty-six of these 408 patients complained of heartburn, or G.37 per cent. The 
time in the pregnancj^ when this complaint occurred was as follows : 


Third month 1 

Fourth month 4 

Fifth month 3 

Sixth month 2 


Seventh month 5 

Eighth month 5 

Ninth month 5 

Tenth month 1 


Since it is possible that those who aborted early or those who were seen only 
when they came into the hospital for delivery regarded heartburn as too trifling to 
mention a somewhat false idea of the frequency of this symptom might result, 
llflien I selected only those whose course I had personally followed for at least two 
months, there were 290 patients, 24 of whom complained of heartburn, a percentage 
of 8.3. 

As to the relationship of heartburn to subsequently developing toxemia, my cases 
showed no serious toxemia. Seven had a sj’stolic blood pressure of as much as 150 
on at least one occasion, and two of these showed a trace of albumin in the urine. 

The treatment that Dr. Williams suggests, i.e., with prostigmin, seems to me to be 
a logical one. 
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DISCUSSION 

DR. ALEXANDER M. CAMPBELL, Graxp R.vriiis, Jilicn.— Dr. Williams’ state- 
ment that the hydrochloric acid in the gastric juice is markedly reduced has been 
verified by different research workers, but the fact as yet docs not seem to be gen- 
erally recognized by obstetricians. Rodney and Shelley of London investigated 100 
cases of heartburn and in only 11 per cent was there a higli volume of hydrochloric 
acid. Yet hypcrchlorliydria has usually been considered as the basic cause of heart- 
burn. 

The question arises as to wliat produces the iiypochlorhydria of pregnancy, and 
the relation it has, if any. to heartburn? Castle and Strauss show that in the 
physiologic anemia of pregnancy, over 50 per cent liave a decrease or absence of 
hydrochloric acid, and that there is a return to normal following parturition. It is 
estimated that about 50 per cent of i)regnant women suffer from a pathologic anemia 
which suggests that this condition plays a role in the etiology of heartburn. 

Sandweiss and his collaborators report that in over 70,000 consecutive adniission.s 
of pregnant women to five Detroit Hospitals during a ten-year period, there was only 
one active case of peptic ulcer, and they suggest that the improvement observed in 
ulcer during pregnancy may bo related to the hirge !in)onnt of A.P.L. liornione 
present at that time. 

Dr. Williams’ paper suggests more study of this syndrome which may clarify 
its etiology and place its management on a scientific basis. It would bo of special 
interest if he continued his research with the dilating balloon to observe what effect 
prostigmin has on gastric motility in oases of heartburn during iiregnancy. 

From a long clinical experience in the management of the parturient woman 1 
am of the opinion that in heartburn the neurogenic factor is extremely important and 
that by a sympathetic, intelligent tind j)ainstaking attem])t to evaluate all emotional 
disturbances and all environmental, dome.stic, and financial maladjustments that 
much can be done to jnevent this disagreeable coinpUcation. Until sufficient ro.search 
work is done to establish the etiologic Lictors, one can accomplish a groat deal by 
suggestive therapy and a well-balanced liberal diet. 

DR. M. PIERCE RUCKER, Richmond, Va. — Tlic title of Dr. Williams’ paper has 
been well chosen. Not only has he given us a clinical study of heartburn, but also 
a' verj’ timely stud}' of the physiology of the stomach during pregnancy. Few such 
studies have been made. Hansen in 1937 showed that toward the end of pregnancy 
the position of the stomach was markedly changed. It was pu.shed up into the left 
dome of the diaphragm, and was rotated some 4:5 degrees until it lay as a flaccid 
bag more or less horizontally, on the top of the fundus of tlie uterus. Tlio tone 
of the stomach was so much diminished that the emptying time was definitely in- 
creased. Ho did not think that the so-called anemia of pregnancy had anything to 
do with these changes. One might suppose that progestin miglit be the cause of the 
lessened activity of the stomach, but the recent work of Slceth and YanLiere would 
seem to indicate that this hormone has no effect on the emptying time of the 
stomach. 

Not only Hansen but others have shown that there is a tendency to hypoactivity 
during pregnancy. Dr. Williams has confirmed the findings of Hansen regarding 
the change in position and tone of the stomach. Any irritation, chemical or me- 
chanical, of the lower end of the esophagus will cause heartburn. 

As to the clinical aspects of the presentation, heartburn has not been as impres- 
sive a symptom with me as it evidently has been with Dr. Williams. In order to 
cheek this, I took at random from my files a number of antepartum records of 
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In onr opinion, the problem is a twofold one : First, is the Waleher 
position of such established efficiency as to warrant its use in spite of 
the great distress that it causes the laboring woman; and second, if 
this efficiency is conceded, is the accepted explanation correct, namely, 
that an mcrease in the length of the obstetric conjugate is produced? 

Waleher originally contended that because of a rotatory movement of 
the iliac bones against the sacral bone around a transverse axis, the dis- 
tance from the moving sj^physis to tlie stationary sacral promontory 
could be increased from 0.8 to 1.3 cm. This statement can easily and 
aeeura'telj^ be cheeked by modern roentgen pelvimetry as Avas suggested 
by Jareho^® elcA^en years ago. 

Concerning the theory and the mechanics of Waleher ’s position, the 
accepted explanation is that the weight of both legs hanging doAATiAA'^ard 
unsupported, pulls on the pelvic ring and produces the maximum pos- 
sible doAViward rotation of its anterior half. The sacrum and its prom- 
ontory, hoAvever, are fixed in tlieir position by the counter pull of the 
spine. These movements in the sacroiliac articulations are favored bj’- 
the softening of the ligaments A\ffiich accompanies pregnancy. The exact 
location of the ti’ansA’^erse axis of the rotatory movement has been deter- 
mined by anatomists^' as beloAV and posterior to the promontory. 

One grave criticism can be IcAmlled against Waleher ’s conception. 
Waleher and many of his subsequent supporters measured the diagonal 
conjugate in the extreme exaggerated lithotomy position “by draiAung 
the knees up as high as possible toAAmrd the body,” and in the extreme 
hyperextended position thus comparing the tivo extremes. Since the 
purpose of Waleher ’s position is to facilitate the entrance of the fetal 
head into the inlet, thus indicating its use during the first and second 
stage of labor, it is obvious that the extreme lithotomy position need not 
be considered here, and that logical comparison .should be made betiA'^een 
the ordinary’- comfortable dorsal position and the Waleher position. This 
criticism Avas first expressed in 1891 bj'" Klein,^’ aaOio proved in his study 
on cadavers that the decrease in the length of the conjugate from the 
dorsal to the extreme lithotomy position far exceeded the increase in the 
length of the conjugate from the dorsal to the hanging position. This 
increase Avas as little as 0.1 cm. in normal, 0.05 cm. in large, and 0.07 cm. 
in contracted pelves. 

Another criticism based upon some fundamental principles in AVal- 
eher’s position Aims made by WahP® in 1930, Avho emphasized the fact that 
the axis for the sacroiliac rotatory moAmment is located heloiv and pos- 
terior to the sacral promontory. Some contracted peh^es present a promi- 
nent promontoiy Avith a pronounced sacral excavation. In this group, 
a doAAuiAvard rotation of the sjmiphysis aauII theoretically produce some 
enlargement of the obstetric conjugate. A fairly large group of con- 
tracted pehms, hoAvever, show a straight, flat sacrum Avith a prominence 
at the junction of the first and second sacral A'-ertebras or loAver doAim. 
The functioning obstetric conjugate in these cases should be plotted 
from the symphysis to this sacral prominence rather than to the ana- 
tomical promontory. Since this prominence is located beloAv the trans- 
verse axis of rotation, a doAviiAvard tilting of the symphysis Avill theo- 
retically shorten rather than lengthen the obstetric conjugate, thus con- 



EOENTGEN PELVIMETRIC ANALYSIS OF WALCHER’S 
. POSITION^ 

Harold M. Brill, and Gerhard Danelius, Chicago, III. 
(From the Departments of Gynecology an-d Roentgenology of the Mount Sinai 

Hospital) 

T he Walclier position of extreme body hyper extension during labor 
is recommended in leading textbooks of obstetrics as a useful pro- 
cedure in aiding the entrance of the fetal head into a moderately 
narrowed pelvis. Although critical reviews of this procedure have 
appeared periodically, and most of them have been in accord with 
Walcher’s idea, several experienced obstetricians have voiced con- 
trary opinions. 

Even before Walcher’s original publication in 1889,^° Albucasis® in 
1060 recommended a similar hanging position, as did also Mercurio® 
in 1589 and Melli® in 1738. In his original publication, Waleher re- 
ported the use of the hyperextended position in 6 patients, in all of 
whom were noted an increase in length of the diagonal conjugate of 
from 8 to 13 mm. No additional data were presented in his subsequent 
presentation ten years later.®^ Since then, a considerable number of 
reports have appeared and these have been exhaustively reviewed by 
Jarcho^® in 1929. 

Many authors, including Duehrssen,® Kalt,^® Fehling,^® Pothergill,“ 
Krukenberg,® Jareho^® and others,®’ ®’ ’’ ® have concurred in AValcher’s 
original contention that this position causes a definite mcrease in the 
diagonal conjugate, and is therefore, a beneficial procedure. Appar- 
ently, all of these authors measured the increase of the diagonal con- 
jugate from the hyperflexed (exaggerated lithotomy position) to the 
hyperextended (Waleher) position as did Waleher originally. 

The present-day textbook opinion is presented as follows: DeLee® 
recommends, as one method of treatment for a moderately contracted 
pelvis, the use of the Waleher position “in which can be obtained a 
lengthening of the conjugate of from six to twelve millimeters.” In- 
terestingly enough, he also states that he has “curiously obtained as 
good or better results with the exaggerated lithotomy position.” Sell- 
heim,2^ in Halban-Seitz ’s handbook, states that “in Walcher’s position 
• • . the inlet will be widened in the straight diameter, the outlet nar- 
roAved.” Titus®® feels that “additional space may be gHen during de- 
livery Avhile the head is above the midpehds AA’ith the Waleher posi- 
tion.” Williams®® also teaches that in “contracted peWes with a con- 
jugate A^era of from nine to ten centimeters, if engagement fails to occur 
after complete dilatation of the cervix, the patient should be placed in 
the Waleher position. In many eases, this procedure will bring about 
a sufficient lengthening of the anteroposterior diameter of the superior 
strait to permit engagement.” 

’Read at a meeting of the Chicago Gynecological Society. Hay 16, 1941. 

S2X 
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in the technical arrangements and the positioning of the patient. All 
exposures, therefore, were made with the patient in a supine position 
in order to exclude any possible influence resulting from rotating the 
patient laterally. In addition, this arrangement permitted the position 
of the cassette holder, the tube-stand, and the target film distance to 
remain unchanged. 



Fig. 3. — Diagram illustrating Euclid’s geometrical theorem of the similar triangles In 
which the altitudes are proportional to their bases. 


The patient was placed horizontally in the dorsal position on a cart 
in front of an upright Potter-Bueky grid with the pelvis directly over 
the center of the film. The x-ray beam leaving the target horizontally, 
was directed transversely through the pelvis (Pig. 1). Following the 
first exposure, the tube stand and Potter-Bucky grid remained un- 
changed, wdiile the cart was advanced to a point where its caudal edge 
was approximately at the vertical center line of the Potter-Bueky grid. 
The patient was then placed in the "Waleher position over the edge of 
the cart and properly centered for the second exposure (Fig. 2). With 
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traindicatiug the use of the Waleher position. In such cases, an up- 
ward rotation of the anterior half of the pelvic ring as obtained in the 
lithotomy position will theoretically lengthen the functioning conju- 
cate (Figs. 9 and 10). This fact maj'’ explain DeLee’s statement that 




1 and 2. — Technical setup for taking successive radiographs in dorsal and in 

Walcher’s positions, 

he “curiously obtained as good or better results with the exaggerated 
lithotomy position which is theoretically contraindicated because it is 
supposed to contract the anteroposterior diameter of the inlet.” Wahl,-'* 
however, did not support his ideas with the use of roentgen pelvimetry. 

PRESENT STUDY 

To obtain the best comparative roentgeno graphic measurements of 
the pelvis, we chose a method which reduced to a minimum any changes 
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Fig. 5. — Illustrates the simplicity of the process of centration and placement of the 
metal ruler (B) in the “metal rod method” of roentgen pelvimetry. 




Fig. G. — Radiogram with pertinent measurements inserted. The equation is 
12X =139, X = 11. G. The obstetric conjugate measures 11. G cm. as calculated herein. 
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this technique any minor errors would be equally apparent on both 
films, and therefore, direct, accurate comparison could be made. 

To obtain the actual measurements, a 10 cm. metal ruler was placed 
lengthwise over the lower abdomen of the patient directly over the 
midline, carefully avoiding any lateral tilting. The shadowgraph of 



Fig-. 4. — Bony pelvis, x-ray tube, film cassette (Gf), and a metal ruler (O-JB) are 
transposed upon the previous diagram of the similar triangles. The simple equation 
shown herein may now apply. 


the ruler on the film indicated the exact rate of enlargement on each 
radiograph (Fig. 6). This enlargement is an unavoidable by-product 
of the central projection in radiographic work. 

The underlying principle of this method is based on the geometrical 
theorem of the “similar triangles” postulated by Euclid, in which the 
altitudes of two similar triangles are proportional to their bases. In 
this method of roentgenographie pelvimetry, two pairs of similar tri- 
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angles are obtained, one with the metal ruler, the other with the ob- 
stetric conjugate as the easily identifiable base (Figs. 3 and 4). The 
first essential condition for the production of these pairs of similar 
triangles is that their altitudes be exactly identical, and this requires 
that both the metal ruler and obstetric conjugate be placed at exactly 
the same distance from the film and target. This is accurately accom- 
plished by placing the ruler over the midline of the patient while lying 
on her back (Fig. 5). Thus, the metal ruler and the obstetric conjugate 



Fig. 8-A. 

Fig. 8.— A pair of radiograms illustrating a transition type of pelvis with a piomon- 
tory and a sacral prominence below it. Here the functioning conjugate must be plotted 
to this sacral prominence. Walcher’s position decreases the length of the funccioning 
(lower) conjugate by 0.2 cm. while not affecting the (upper) conjugate. 


are equidistant from the film. The second condition demands that the 
base lines be exaetlj^ parallel. This, too, is easily secured by careful 
centration and by avoiding any such tilting of the ruler which would 
bring one end closer to the film than the other. By this method, the 
measurement of the obstetric conjugate is proved to be reliable within 
a range of approximately ± 0.2 cm.^®’ 

Eepresentative illustrations from our study are inserted below to 
demonstrate the essential features of our investigation. 

Fig. 6 is a lateral view of the pelvis measured by the metal rod 
method with the actual measurements and pertinent equation thereon. 


A. 




B. 


Fig. 7.— Pair Of radiograms taken in«ies£shtly flexed m and W 


•adiograms taken in tUe siignuy nexeu 

tions demonstrating that comparison and measurement can . nosiUon 11 9 cm. 

The conjugate in the dorsal position equals 12.1 cm. and m Walcher posiUon 11.9 cm. 

The result is a decrease of 0.2 cm. 
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located by anatomists at a point posterior to and below the promontory 
(A). Using A as the center of rotation, the theoretical position of the 
symphysis in Walcher’s position (W), and in lithotomy position (L) 
was geometrically determined. These determined positions result in a 
shortening of the conjugate of 0.3 cm. in Walcher’s position (W) but 
in a lengthening of 0.5 cm. in lithotomy position {L). Thus do we 
find the theoretical foundation of DeLee’s clinical observation that in 



Fig. 9. 

Figs. 9 and 10. — ^X-ray film and diagram of this film in which the functioning con- 
jugate must be plotted to such an anterior sacral prominence (F-) as was shown in 
the previous illustration. Geometrically, the positions of the symphysis in the litho- 
tomy (i) and Walcher (TF) positions are determined. Again Walcher’s position 
shortens the functioning conjugate (9.5 cm.) while the lithotomy position considerably 
lengthens it (10.3 cm.), thus contraindicating Walcher’s position. 


some cases he “curiously observed as good or better results with the 
exaggerated lithotomy position.” The above described pelvis repre- 
sents a group wherein Walcher’s posture is contraindicated during the 
conduct of labor, while lithotomy position may have a beneficial effect. 

Fig. 11 shows a similar geometrical determination for dorsal {!>) and 
lithotomj^ {L) position in a normal profile pelvis with a good sacral 
excavation. Here lithotomy position brings about a definite shortening 
of the conjugate (0.7 cm.) compared with its original length in the 
comfortable dorsal position. This shortening of 0.7 cm. represents the 
•increase in length of the obstetric conjugate which Walcher erroneously 
claimed for his posture. By comparing his posture to the lithotomy 
position instead of to the dorsal position, Walcher shortened the con- 
jugate and then recovered this loss. 
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Fig. 7 is a comparative study of the pelvic inlet in the moderately 
flexed (A) and the Walcher (B) position, demonstrating a shortening 
of 0.2 cm. in the true obstetric conjugate in Walcher ’s position. 

Fig. 8 is a comparative study of a transition type of pelvis in the 
dorsal (A) and the Walcher (B) positions. There is present an anterior 
sacral prominence at the junction of the first and second sacral seg- 
ments. Here the functioning obstetric conjugate must be plotted from 
the symphysis to this anterior sacral prominence rather than to the 
anatomic promontory. Measurements of both conjugates are inserted 
for comparison and show that the functioning conjugate is 0.5 cm. and 



Fig. 8-B. 

0.7 cm., respectively, shorter than the anatomic conjugate in both posi- 
tions. Walcher ’s position (B) causes a shortening of 0.2 cm. in the 
functioning conjugate while the anatomical conjugate is unaffected. 

Fig. 9 shows another transition type of pelvis with a marked anterior 
sacral prominence. 

Fig. 10 is a superimposed tracing of this pelvis with several geo- 
metricallj^ determined hypothetical positions of the symphysis inserted. 
B is the normal symphyseal position as traced directly from the x-ray 
film. Again, the functioning conjugate must be plotted to the anterior 
border of the sacrum (Po) while “routine” (thoughtless) plotting to 
the anatomical promontory (P^) would result in a measurement 1.1 
cm. in excess of the correct length (9.8 cm. as against 10.9 cm.). 

The transverse axis of rotation of the anterior pelvic ring, in the 
sacroiliac junctions, the key principle of Walcher ’s theory, has been 
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Fig-. 11. — Diagram of a pelvis with a normal profile, demonstrating that the litho- 
tomy position (L) decreases the length of the obstetric conjugate (10.9 cm.) as com- 
pared to its length of 11.6 cm. in comfortable dorsal position (D). 



Fig. 12. — Demonstration of our theory concerning the efficiency of Walcher’s posi- 
tion. Cross section through a pelvis, lumbar spine and abdominal rectus muscles in 
dorsal and in IValcher’s positions (shaded). The distance from the origin to the inser- 
tion of the rectus muscles (M.Ri and il/.JJ-) is materially increased in tValcher’s pos- 
ture and greatly increases the power of the auxiliary abdominal musculature (Bauch- 
presse). We also note the change in the angle of inclination of the pelvic inlet. Both 
factors may facilitate the entrance of the fetal head into the pelvis. 
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In our series twenty patients were studied, ten in labor and ten dur- 
ing gestation. Seven of each group were x-rayed in the comfortable 
dorsal position, and the remaining three in the moderately flexed posi- 
tion. In each patient comparative measurements were made with the 
Waleher position. Attempts to measure the conjugate in the exagger- 
ated lithotomy position have, thus far, been unsuccessful. Tables I, II, 
and III illustrate the details. 



DISCUSSION 

These results would indicate, that, in the average, the length of the 
obstetric conjugate, comparing the comfortable dorsal with Watcher’s 
position, shows a negligible change of about 0.25 cm. Shortening oc- 
curs tvdce as frequently as lengthening. However, when comparing 
the moderately flexed position with Watcher’s position an only appar- 
ent increase in the length of the obstetric conjugate averaging about 
0.4 cm. is observed. This apparent lengthening actually is only the 
recovery of the original shortening of the obstetric conjugate which 
shortening was artiflcially produced through the change from the com- 
fortable dorsal to the lithotomy position. 

In none of our cases, comparing the various positions, did we even 
approach as great an increase in the obstetric conjugate “of from 0.8 
to 1.3 cm.” as claimed by Waleher. 

Inasmuch as clinical observations of noted obstetricians for many 
years past have established the efficiency of the Waleher iiosition, we 
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Table III. 

NUMBER OF CASES | INCREASE j DECREASE j UNCHANGED 

Comparison of all cases of dorsal and TValclier’s position 

lA |4, average +Q.35cin.|8, average -0.2 cm.| 2 

Comparison of all cases of flexed and Walcher’s position 
6 1 5, average + 0.4 cm. [1, average -0.2 cm.| 0 


must therefore search for the true causes of such beneficial effects, 
disregarding any lengthening of the conjugate. We offer the following 
as possible explanations. The angle of inclination of the pelvic inlet 
is considerably altered (Jarcho, Jacobs) in Walcher’s position, through, 
we believe, increased lordosis of the lumbar spine, and thus may facilitate 
the entrance of the fetal head. Furthermore, there results a considerable 
increase in distance from the origin to the insertion of the rectus mus- 
cles (Fig. 12) in Waleher’s posture. 

According to an important law of muscular physiology,®^ the power 
of a muscle is greatly increased as its tension at rest increases and vice 
versa. Consequently the power of the auxiliary abdominal muscular 
apparatus (Bauchpresse) is greatly increased in Walcher’s posture and 
may also act as a lever to guide the head into the inlet. 

Further roentgenographic studies are indicated concerning the be- 
havior of the lower lumbar spine and lumbosacral junction, and the 
behavior of the fetal head in Walcher’s posture. All these studies may 
ultimately lead to the discovery of a procedure less distressing to the 
patient yet preserving the clinical advantages claimed for Walcher’s 
position. 

CONCLUSIONS 

1. As compared to the comfortable dorsal position, Walcher’s position 
does not increase the length of the obstetric conjugate, in a normal, pro- 
filed pelvis. 

2. As compared to the comfortable dorsal position, the exaggerated 
lithotomy position decreases the length of the obstetric conjugate, in a 
normal profiled pelvis. 

3. The shortening of the obstetric conjugate in the exaggerated 
lithotomy position led Walcher to the erroneous conclusion that the con- 
jugate is lengthened in the position he advocated. 

4. In difficult breech extraction, in a normal profiled sacrum, it is 
deemed advisable to change from lithotomy to Walcher position for 
delivery of the shoulders and aftercoming head, because the artificially 
shortened conjugate will thus recover its loss. 

5. In flat sacrum pelves with an anterior sacral prominence, Walcher’s 
position is contraindicated, while lithotomy position will give addi- 
tional space at the inlet. 

6. The two factors of increased muscular tension and altered angle 
of inclination may explain the reputed clinical efficiency of Walcher’s 
position. 
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CLINICAL DATA 


SPECIAL FEATURES 


OBSTETRIC CONJUGATE 


DORSAL I WALCHER 


Comparison of comfortable dorsal with Walcher’s position 


DIFFERENCE 

CJE. 


1. L. C., para iii 

32 weeks 

j 11.0 

11.0 

! 

±0 

2. A. D., para i 

30 weeks 

12.0 

12.2 

1 

+0.2 

3. P. R., para i 

32 weeks 

13.7 

13.6 

1 

1 

-0.1 

4. L. S., para ii 

25 weeks 

13.3 

12.9 

Flat sacrum 

-0.4 

5. S. G., para ii 

30 weeks 

11.9 

12.3 


+0.4 

6. L. A., para iii 

36 weeks 

11.9 

1 

11.8 

1 

-0.1 

7. A. S., para i 

30 weeks 

12.5 

12.4 


-0.1 


Increase 2 Average +0.3 cm. 

No eliange 1 Average 0 cm. 

Decrease 4 Average -0.2 cm. 


Comparison of moderately flexed with JValcher’s position 



3 cases 


Increase 

Decrease 


Average +0.3o cm. 
Average -0.2 cm. 


Table II. Studies in Labor 


CLINICAL data 


OBSTETRIC CONJUGATE 
DORSAL I WALCHER 


SPECIAL FEATURES 


DIFFERENCE 

CM. 


Comparison of comfortable dorsal with Walcher’s position 


1. C. Z., para i 

2nd stage, +1, 8 cm. 

10.7 

10.7 


0 

2. A. R., para i 

2nd stage, +1, 6 cm. 

11.9 

12.1 


+0.2 

3. M. S., para i 

2nd stage, +2, 8 cm. 

11.7 

11.3 

Assimilation pelvis 

-0.4 

4. I. P., para i 

2nd stage, +2 complete 

11.7 

1 12.3 


+0.6 

0 . i\l. D., para i 

1st stage, 0, 6 cm. 

13.4 

13.3 


-0.1 

0. S. G., para i 

111.4 

! 11.4 

Prominent first 

0 ] 

1st stage, 0. 3 cm. 

I1O.9 

10.7 

sacral disc 

-0.2 f 

(■ R. B., para i 

1st stage, -1, 4 cm. 

12.1 

12.0 


-0.1 


Increase 2 Average +0.4 cm. 

cases No change 1 Average 0 cm. 

Decrease 4 Average -0.2 cm. 


Comparison of moderately flexed tvith Walcher’s position 


1. S. S., para i 

13.2 

13.0 


+0.3 

1st stage, -2, 2 cm. 

2. B. T., para i 

10.2 

10.4 


+0.2 

2nd stage, +1, S cm. 

3. B. S., para i 

11.0 

11.8 

Marked flexion of 

+0.8 

2nd stage, +1, 6 cm. 



thighs 

1 


Increase 3 Average +0.43 cm. 




















HEMORRHAGIC DIATHESIS OF THE NEWBORN 

Effect of Vitamin K Prophylaxis and Therapy 

L. G. Pray, M.D., Washington, D. C., H. S. McEIeown, M.D., and 
W. E. Pollard, M.D., New York, N. Y. 

(From the Sloane Hospital for Women mid the Departments of Obstetrics, 
Ophthalmology and Pediatrics, Columbia University Medical School) 

H emorrhagic disease of the newborn has been recognized as a 
clinical entity for many years; for a complete discussion of the 
subject, the reader is referred to the excellent monograph of Salomonsend 
The prophylactic and curative effect of preparations having vitamin K 
activity has been demonstrated. A comprehensive survey by Brinkhous^ 
contains most of the present knowledge concerning vitamin K. 

The principal objective of our investigation was to evaluate the pro- 
phylactic effect of antenatal administration of menadione (2-methyl-l, 
4-naphthoquinone®) to mothers; a few observations on treatment have 
also been made. The responsibility for the study was divided; one 
of us (W. E. P.) supervised the therapy of the mothers; another 
(H. S. McK.) examined the eye grounds of the infants; and the third 
(L. G. P.) made serial determinations of microprothrombin time in the 
babies and instituted treatment when necessarjL Measurements of pro- 
thrombin time were not made on the mothers, as no constant correla- 
tion has been found^'® between the levels in mothers and their infants. 
Determinations of coagulation time were made on a relatively small 
number of the babies simultaneously with the prothrombin times. 

The expectant mothers were divided into three categories. One group 
received menadione before delivery for periods varying from three 
days to six weeks; a second group was treated during labor; a third 
was given no medicinal vitamin K. A preparation of 2-methyl-l, 
4-naphthoquinone in tablet form^" was used. 

TECHNIQUE OF DETERMINING PROTHROMBIN TIME 

For the determination of prothrombin times a simple bedside method 
was used, based on a procedure suggested by Quick,'^ and incorporating 
features utilized by Ziifren and his associates® and by Kato.® Since the 
completion of this investigation the application of an almost identical 
method has been reported bj^ Lawson.®® 

Thromboplastin is prepared from the fresh brain of a young rabbit 
by removing vessels and meninges, grinding in a mortar and extracting 
with cold acetone at least four times, then removing the excess acetone 
by filtration. The residue is dried in the incubator overnight at 37° C. 
The resulting powder will retain its potency for approximately a month 
if kept tightly stoppered in a refrigerator. In order to prepare the 

•Proklot, Eli Lilly and Co. 
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7. Theoretically, a device such as a low abdominal pressure-band 
and an elevation of the lumbar spine to a moderate lordosis may pro- 
duce the advantages claimed by Walcher in a far less distressing man- 
ner to the patient. 

We wisli to express our gratitude to Dr, Aaron E. Kanter, chief of the first Gyne- 
cological Service of the Mount Sinai Hospital, for his generous aid and kind sug- 
gestions in the preparation of this study. 
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Sadusk, Jr., Waters, and Wilson: The Treatment of Anuria Due to Sulfapyridine 

Calculi, J. A. M. A. 115: 1968, 1940. 

The authors offer this report as a means of additional evidence that complete 
anuria due to sulfapyridine may be caused by ureteral obstruction and that this 
condition can be treated effectively by means of cj'stoscopy. The concretions may 
exist without blocking the ureters, and under these circumstances treatment of 
sulfapjuidine hematuria by means of forced fluids alone seems ample, since data have 
been offered to suggest that the concretions may be redissolved or washed out. If 
complete anuria is present, cj^stoscopy and ureteral catheterization should be carried 
out, and the kidney pelvis should be thoroughly washed with warm water until 
urine drips from the catheter. This is followed by a retrograde pyelogram to out- 
line the upper urinarj' tract. It is preferable to leave the catheters in for the 
next twelve hours and force fluids. Both acidity and alkalinity of the urine have 
been claimed as etiologic factors. Low urinarj”^ output has been advanced as an 
additional factor. The question of the sodium salt of sulfapjTidine being more toxic 
than sulfapjuidine itself as far as urinarj’^ symptoms are concerned is also discussed. 
Other pathologic changes in the upper urinarj' tract consist of tubular and cap- 
sular dilatation, marked congestion and vacuolization within the glomerular tufts, 
and an acute hemorrhagic pjmloureteritis extending into the adjacent renal medullary 
tissue. 


William Bekman 
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The effect of administering menadione to the mother may be seen by 
referring to Figs. 2 and 3. Fig. 2 shows the microprothrombin curves 
of 54 infants of mothers treated during labor. Fig. 3 presents similar 
curves of 25 infants of mothers treated before labor. There is no de- 



Age in Days 

Fig-. 1 . — ^Microprothrombin times of 32 infants of untreated mothers. Broken lines 
represent the result of vitamin K therapy to the baby. 
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Pig. 2. — ^Microprothrombin times of 54 infants of mothers treated with vitamin K dur- 
ing labor. 
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suspension of thromboplastin for rise in the test, 0.3 Gm. of the powder 
is thoroughly shaken with 5 c.e. of isotonic sodium chloride solution in 
a clean test tube, which is then placed in a water hath at 45° C. to 50° C. 
for from ten to fifteen minutes. The thromhoplastic suspension is then 
ready for use; it may he employed for several days if kept in the 
refrigerator when not needed; its potencj' is cheeked daily by estimating 
the microprothromhin time of a healthy adult. Before use the suspen- 
sion is shaken and allowed to settle; the turbid supernatant fluid is 
utilized. It should be allowed to come to room temperature before use. 

The required apparatus includes several 0.1 c.e. pipettes, small glass 
rods, a stop watch, a porcelain spot plate, and a pointed knife blade. 
The test is made at the infant ’s bedside. The heel is cleaned with alcohol 
and an incision is made about 2 mm. long and approximately the same 
depth; the heel is then wiped vigorously with a dry sponge to stimulate 
the flow of blood. One-tenth cubic centimeter of blood is drawn up in a 
pipette; if that amount cannot be easily obtained as little as 0.05 c.e. can 
be used. The blood is immediately transferred to the spot plate, and an 
equal amount of thromhoplastic suspension quickly added. Simultane- 
ously the stop watch is started and the mixture is agitated with a small 
glass rod. Vigorous stirring is continued for five seconds, after which the 
rod is drawn slowly back and forth through the mixture to determine the 
end point, which is the time when the preparation gels. The watch is 
stopped at the instant clotting is perceived. 

The time required for coagulation to occur is designated as the micro- 
prothrombin time. In over 90 per cent of the normal control deter- 
minations the microprothrombin time was between seventeen and twenty- 
six seconds. This represents a greater variation than that reported by 
Lawson,^® due probably to less uniformity in our thromboplastic prep- 
aration. That this factor is the chief one is suggested by improved 
uniformity in a small number of determinations made more recently 
with a standardized preparation.^* 

The performance of the test is simple; repeated determinations can 
easily be made on the same infant; this is not feasible with the usual 
methods requiring venous blood. The general plan was to perform the 
test on the first, third, and seventh days of life, but this schedule was 
varied in individual eases. 

OBSERVATIONS OF PROTHROMBIN TIME IN INFANTS 

Curves showing the microprothromhin times of 32 normal full-term 
infants whose mothers received no vitamin K are seen in Fig. 1. In 
general there is a tendency towmrd prolongation on the second and third 
days with a gradual return to normal after that time, but there are 
marked individual variations; several babies showed extreme prolonga- 
tion on the first day. Two of these infants bled abnormally ; a third 
had a cephaUiematoma; the prothrombin times of all three responded 
promptly to vitamin K in oil,t given by mouth in two cases and in one 
case intramuscularly. In the two babies with external bleeding, the 
hemorrhage stopped within two hours after treatment; it was diffi- 
cult to evaluate the effect on the cephaUiematoma, although no further 
enlargement was noted. 


*Bacto-Thromboplastin (from rabbit brain), Difco Laboratories, Detroit, Michigan. 
tThyloquinone (2-methyl-l, 4-naphthoquinone) in oil, Squibb. 
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general their microprothrombin times are much more prolonged on the 
second and third days than is true in the bottle-fed babies (Fig. 5). 
The latter tend to approach normal values rapidly without undergoing 
the prolongation characteristic of the breast-fed infants. Fig. 6 shoivs 
the contrast in prothrombin levels which occurred in double ovum twins 
after the first day; the breast-fed infant developed hemorrhagic disease 
which responded to menadione (ease 1), while the bottle-fed baby main- 
tained a normal course. 



Fig. 5. Pig. e. 

Fig. 5. — Microprothrombin times of 13 bottle-fed infants of untreated mothers. 

Fig. 6. — Breast fed entirely B. 'W., 3,470 Gm., male. Bottle fed entirely 

, B. 2,420 Gm., female. Microprothrombin times of binovular twins of an 

untreated mother. The larger infant was breast fed. the smailer bottle fed. 


RETINAL HEMORRHAGES 

Examination of the fundi was made in almost every infant; this 
was done during the first ten daj^s, in the majority of cases during the 
first seventy-two hours. It is occasionally difficult to obtain a good 
view of the eye grounds during the first two or three days if the infant 
has chemical conjunctivitis. Ordinarily it may be done without too 
much difficulty if the pupils are dilated with homatropine, 0.5 per cent, 
and the baby appeased by means of a bottle containing sugar solution or 
formula. 

Table I illustrates the striking decrease in the incidence of retinal 
hemorrhages in the infants of treated mothers as compared to the in- 
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monstrable difference between the two groups. Both fail to show the 
prolongation of prothrombin times ordinarily seen in the untreated 
cases. 

55t— 



Age in Days 


Fig. 3. — Microprothrombin times of 25 infants of mothers treated with vitamin K prior 

to labor. 



Fig. 4. — ^Microprothrombin times of 18 breast-fed infants of untreated motliers. 


There was conspicuous dbEference between the breast-fed and the 
bottle-fed infants of untreated mothers with respect to the tj^ies of 
mieroprothrombin curves. Fig. 4 shows the breast-fed infants; in 
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the coagulation time was 1 % minutes. Two days later the microprothrombin time 
was approximately the same. The baby was discharged on the tenth day in good 
condition. 

The course of the other twin was in marked contrast to that of the boy just 
described (Fig. 6). The girl weighed 2,420 Gm. at birth; on formula feedings she 
gained satisfactorily and was 150 Gm. over birth weight by the tenth day. The 
microprothrombin time was normal after the first day. 

Case 2. — F., -udiite male, was born during February, 1941, the second child of a 
normal mother, following a labor of 2 hours and a spontaneous vertex delivery. No 
vitamin K prophylaxis was given. Birth weight was 3,430 Gm. Moderate icterus 
appeared on the first day and persisted. Physical examination was otherwise nega- 
tive and hemoglobin level and red and white blood cell counts were normal. The 
baby did well generally until the ninth day, when there was a small amount of oozing 
from the umbilieal cord, which was beginning to loosen. On the tenth day profuse 
oozing from the umbilicus began suddenly, enough to soak through several abdominal 
binders and a number of gauze dressings before it was stopped. Microprothrombin 
time a few minutes after the onset of the bleeding had no end-point, and the 
coagulation time was longer than 15 minutes. Thyloquinone in oil, 2 mg., was given 
intramuscularly. Fifty minutes later there was still no end-point of the micro- 
prothrombin time, but the coagulation time was 5% minutes; the bleeding had not 
diminished. A dressing moistened with epinephrine solution was applied with a 
tight binder, ndthout demonstrable effect on the bleeding. More vitamin K (4 mg. 
of thyloquinone in oil) was given intramuscularly 25 minutes later, 1% hours after 
the first dose. Ten minutes later the coagulation time was 4% minutes, and bleeding 
time was 1% minutes. The red blood cell count and hemoglobin level were essentially 
as on the first day; there were 2 nucleated erythrocytes per 100 leucocytes. Micro- 
prothrombin time 2% hours after the first injection of vitamin K was 106 seconds, 
mth a control of 23 seconds. By that time the oozing had become slight, and 
had been so for about one-half hour previously. The microprothrombin time 4 hours 
and 5 minutes after treatment was begun was 58 seconds; coagulation time was 2% 
minutes. Bleeding had practically stopped. Two hours and 50 minutes later the 
microprothrombin time was 35 seconds; coagulation time was 2 minutes. No bleed- 
ing whatever was occurring at that time. The following day, 22 hours after in- 
stitution of therapy, the microprothrombin time was 29 seconds, control 24 seconds; 
coagulation time was 2 minutes. The values remained within normal limits after 
that time. 

Case 3. — ^M., white male, was born during December, 1940, the seventh child of a 
normal mother who received no medicinal vitamin K. Labor lasted 1% hours; 
delivery was spontaneous. Birth weight was 3,930 Gm. Tlie microprothrombin time 
on the first day was 41 seconds, control 16 seconds; the coagulation time was 
3 minutes. The baby was breast fed throughout, and took feedings well; at the 
time of discharge on the ninth day he was 130 Gm. under birth weight. On the 
second day of life the eye grounds sliowed no retinal hemorrhages. The following 
day the microprothrombin time was 150 seconds, with a control value of 22 seconds; 
the coagulation time was 5(4 minutes. Vitamin K (2-methyl-l, 4-naphthoquinone) 
in oil, 2 mg., was administered intramuscularly into the buttock. An hour and 
thirty-five minutes later the microprothrombin time was 52 seconds, and the coagula- 
tion time was 4 minutes. A heel prick made almost 3 hours before was still oozing. 
Two hours and five minutes after therapy the microprothrombin time was 36 seconds; 
the coagulation time was 2% minutes; oozing from the heel had stopped. Nine 
hours and twenty minutes after treatment the microprothrombin time was 26 seconds. 
The following day, a little less than 24 hours following the intramuscular vitamin K, 
the microprothrombin time was 27 seconds, with a control of 22 seconds. The course 
thereafter was uneventful. 

DISCUSSION 

Our results confirm the findings of others that the administration of 
vitamin K to expectant mothers either during the latter part of preg- 
nancy or during labor results in approximately normal prothrombin 
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Table I. Incidence of Eetinal Hemof.rhages in Infants of Mothers (a) AVno 
Received No Vitamin K, (b) Who Received Vitamin K During Labor, 

(c) Who Received Vitamin K Prior to Labor 


TOTAL CASES 

INCIDENCE OF 
HEMORRHAGES 

SIZE OF HEMORRHAGES 

1 

NO. OF CASES 

PER CENT 

SMALL 

LARGER 

(A) 25 untreated cases 

11 

44 

7 

4 

(B) 53 cases treated during 
labor 

10 

19 

4 

6 

(C) 23 cases treated prior to 
labor 

3 

13 

3 

0 


cidence among those who wei’e untreated. There were retinal hemor- 
rhages in 44 per cent of the untreated eases; some of the hemorrhages 
were fairly large; their incidence corresponds closely with that found in 
a previous study by McKeown^^ of 498 newborn infants. In the cases in 
which menadione was not given until after the onset of labor, retinal 
hemorrhages were present in 19 per cent; in over half of the eases the 
hemorrhages were moderately large. In the eases in which the mothers 
received menadione prior to labor, there were retinal hemorrhages in only 
13 per cent; none of these hemorrhages were large. Statistical examina- 
tion of these data by the method of chi-square demonstrates a highly sig- 
nificant difference between the infants of treated and those of untreated 
mothers; between the two treated groups there is no significant differ- 
ence. However, the size as well as the number of hemorrhages provides 
some evidence that administration of menadione prior to the onset of 
labor may afford more effective prophylaxis. Maumenee and his asso- 
ciates'^- recently reported defhiite reduction in the incidence of retinal 
hemorrhages as a result of antenatal vitamin K therapy ; this effect was 
significantly greater in the group treated before labor than in those 
treated during labor alone. 

CASES OF HE:M0RRHAGIC DISE-ASE TREATED WITH VITAMIN K 

Case 1. — T., colored male, one of double ovum twins, was born in January, 1941, 
following a labor of 15 hours and a spontaneous vertex delivery. Birth weight was 
3,470 Gm. No vitamin K was administered to the mother; this was her second 
pregnancy. The infant was breast fed throughout tlie hospital stay, receiving, in 
addition, 5 per cent sucrose water during the first .3 days. Feedings were taken 
well; the weight dropped to a loiv figure of 3,120 Gm. on the fifth day; it was 
3,270 Gm. on the tenth day. The microprothrombin time was 48.5 seconds on the 
first day, compared to a normal control of 25 seconds. Examination of the eye 
grounds on that day showed large and small flame-shaped hemorrhages above and 
below the optic discs. On the fourth day the microprothrombin time was 89 seconds, 
as compared with a control of 22 seconds. The next day the microprothrombin time 
Was 93 seconds, with a control value of 18 seconds. The coagulation time was 
4 minutes. It was discovered at that time that the heel prick from the previous 
day was still oozing, and vitamin K therapy was therefore thought to be indicated, 
riiyloquinone (2-methyl-l, 4-naphthoquinone) in oil, 2 mg., was given by mouth. 
One and one-half hours later the oozing had stopped; the microprothrombin time 
Was 38 seconds, control 18 seconds. One and three-fourths hours after that the micro- 
prothrombin time was 43 seconds; the coagulation time was 2% minutes. An hour 
and one-half later the microprothrombin time was 37 seconds; the coagulation time 
had remained the same. The following morning, 23 hours after administration of 
'itamin K, the microprothrombin time was 19 seconds, ivith a control of IG seconds; 
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hemorrhagic diathesis of the newborn. The danger zone appears to be 
between 70 and 100 seconds, but the variability of the bleeding level is 
demonstrated by one ease in which a mieroprothrombin time of more 
than 200 seconds was unaccompanied by pathologic bleeding. In the 
three cases of hemorrhagic disease the estimations of coagulation time 
were made by the capillary tube method. The correlation with the pro- 
thrombin times is fairly good. We have not obtained a coagulation time 
of more than 2^2 minutes in the presence of a normal mieroprothrombin 
time. 

The reduetion in the incidence of retinal hemorrhages in infants of 
mothers receiving vitamin K is significant because of the possible rela- 
tionship between retinal and inti’aeranial bleeding. It is recognized that 
diffieult labors and instrumental deliveries contribute to the incidence 
of intracranial hemorrhage;^ McKeoAra^^ has shovm that the same factors 
affect the ineidence of retinal hemorrhage. The frequeney of difficult 
labors in our series appears to be evenly distributed throughout the 
treated and untreated eases. Heilman and his coAvorkers^® report a 
substantial reduction in intracranial hemorrhage and mortality rate in 
infants Avhose mothers Avere given vitamin K during labor. In our cases 
there Avere no symptoms of intracranial hemorrhage and no deaths. The 
extent of the protection afforded can be accurately evaluated only by 
observation of a larger number of cases. It AAmuld not be surprising if 
the incidence of hemorrhage AA^ere loAAmr AAdien vitamin K therapj'- is 
instituted prior to labor than AAdien it is given during labor alone, because 
in some of the latter eases considerable pressure may be exerted on the 
infant ’s head before administration of Autamin K. 

SUMMARY 

A simple test requiring only a small amount of capillary blood AA'as 
utilized in making multiple determinations of prothrombin values iu 
neAvborn infants. The test as described is accurate enough for practical 
purposes. 

Treatment of expectant mothers AA'ith menadione (2-methyl-l, 4-naph- 
thoquinone) during the last days of pregnancy or during labor virtually 
eliminated the hypoprothrombinemia and tendency toAAmrd pathologic 
bleeding as a result of hemorrhagic disease AAdaich otherAvise may occur 
during the neonatal period. 

The ineidence of retinal hemorrhages in the neAA^born AA'as markedly 
reduced in infants of mothers treated Avith menadione during labor or 
prior to labor. Our results suggest that the reduction is greatest in the 
cases in AAdiich treatment is instituted before the onset of labor. These 
findings are of particular interest in their possible relationship to intra- 
cranial hemorrhage. 

The introduction of foz’mula feedings during the first iew days of life 
counteracted hypoprothrombinemia. The mechanism of this action is 
still not ImoAAUi. 

Three infants Avith hemorrhagic disease of the neAvborn AA'ere rapidly 
cured by administration of vitamin K. In Iaa^o cases this AA'as adminis- 
tered intramuscularly, and in one case by mouth. 
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values in their infants and virtually eliminates the prolongation in 
prothrombin time which usually occurs in untreated cases between the 
second and fourth days of life. Menadione (2-methyl-l, 4-naphtho- 
quinone) was used in treatment; it is one of the most potent prepara- 
tions having vitamin K activity. This ivas given during the latter part 
of pregnancy in doses of 2 mg. three times a day in tablet form; it is 
likely that a dosage of 1 or 2 mg. daily would have accomplished the 
same result. Heilman and his associates® report better utilization of 
vitamin K in an oily medium than in pills made up with lactose. We 
did not trj^ different amounts or different forms of the drug. 

The dosage used during labor was 20 mg. in most cases; in a few 
instances in which 10 mg. were given, there was an equal prophylactic 
effect; again it is quite possible that smaller doses would have been 
equally effective. There was no direct correlation between the pro- 
thrombin times of the infant and the time interval between treatment 
and delivery except in one case in which less than an hour elapsed; in 
that case the microprothrombin times followed a curve typical of the 
untreated eases. 

An incidental finding of some interest is that formula feedings dur- 
ing the first few days of life counteract the hypoprothrombinemia which 
occurs ordinarily in untreated cases if the baby is fed on the breast alone. 
In cases in which the initial prothrombin time was abnormally long, the 
introduction of formula feedings quickly brought the prothrombin time 
to a value close to normal. These findings agree with those of Salomonsen 
and Nygaard,^® who attribute the difference to a more rapid development 
of intestinal flora in infants given supplemental feedings shortly after 
birth. They quote Almquist and his coworkers,^^ who found that some 
species of bacteria form a vitamin K active substance as a metabolic 
product. That this may not be the entire answer is suggested by a 
preliminary experiment in one of our infants who was given sul- 
fanilylguanidine in full doses beginning twelve hours after birth; in 
spite of the fact that one might expect this drug to keep bacterial growth 
below usual levels in the intestinal tract,^® the prothrombin time rapidly 
approached normal on formula feedings. It seems probable that the 
relative starvation during the first three days in breast-fed infants is the 
important factor in the failure to form prothrombin, but at present we 
are unable to go further than that. The vitamin K content of milk itself 
is said to be low. 

The prompt curative action of menadione in oil in hemorrhagic disease 
of the newborn is shown in three such cases reported in detail. This 
acted with equal rapidity whether given by mouth or intramuscularly; 
the dosage was 2 mg. to 6 mg.; within two hours bleeding stopped en- 
tirely or almost completely in each instance. There was apparently no 
need to repeat the initial dose, although in one case associated with 
severe bleeding two injections were given about an hoitr apart. It is 
our feeling that the intramuscular route is the preferable one in severe 
cases, because the possibility of loss by vomiting is eliminated. 

_ The microprothrombin time as measured in this study gives informa- 
tion which is accurate and easily obtained concerning the danger of 
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THERAPY 

As soon as the preliminary investigations had been completed, the patients 
were placed on estrogen therapy. The estrogens used were estradiol benzoate* 
(4,000 to 10,000 E.U., 2 or 3 times weekly) and estradiol dipropionatef (1 or 2 mg., 

3 times weekly, or 5 mg., once or twice weekly) in solution in sesame oil, admin- 
istered intramuscularly. 

RESULTS 

Some symptomatic improvement was noted in 7 eases as early as one 
week after the beginning of treatment, coincident with the appearance 
of estrogenic eifect in the vaginal mucosa (Figs. 1, 2, 3, 4, and 5). At 
the end of two weeks, there was definite relief of sjmiptoms in 12 of 
the 16 cases. With the exception of 3 cases (one of which was only 
moderately improved and 2, unimproved), the symptoms were com- 
pletely controlled at the end of the fourth week of treatment. 

Following the discontinuation of treatment, the patients remained 
symptom free for periods varying from six weeks to four months. 
Thereafter, symptoms returned with progressive severity. It was noted 
that recurrence of symptoms was accompanied by evidence of estrogen 
deficiency in the vaginal smears. These patients were subsequently 
given additional courses of estrogen therapy Avhieh resulted in disap- 
pearance of the symptoms. In sei'^eral patients, the same cycle (recur- 
rence of symptoms upon Avithdrawal of estrogens, followed by relief 
of symptoms after reinstitution of estrogen therapy) was repeated 
several times during the course of three years. The case history of 
one patient who has been under observation by one of us (U. J. S.) 
for 5 years, during which time she experienced 4 recurrences of symp- 
toms, each time associated Avith characteiistic estrogen deficiency smears, 
is given in detail. At each recurrence, symptoms responded promptly 
to estrogen therapy. 

Case G. D., aged 56 years, was a gravida v, para iii, youngest child aged 27. 
Menstrual history, 14 by 28 by 5; menopause occurred at 51 years of age. The 
patient Avas first seen on Oct. 12, 1935, complaining of urinary incontinence Avhich 
began shortly after the menopause and had groAvn steadily Avorse during the f olloAving 
two years. In addition, she complained of urinary frequency, dysuria, and vaginal 
irritation. General physical examination revealed nothing relevant. Pelvic ex- 
amination revealed the orifice of the urethra to be markedly reddened and the 
surrounding mucosa to be spotted with minute, reddish erosions. The vaginal 
mucosa exhibited a characteristic picture of senile vaginitis. On straining, a 
small cystoeele and urethrocele were evident. The uterus was atrophic, pelvic 
examination being otherwise negative. The vaginal smear and biopsy revealed 
an advanced degree of estrogen deficiency (Pigs. 1 and 2). Cystoscopic and 
urinary examination were essentially negative. A diagnosis of senile vaginitis, 
urethrocele, and cystoeele was made. The urinary incontinence was attributed to 
the urethrocele and cystoeele. It was planned to do a urethroplasty for the cure 
of the incontinence; but, because of the senile vaginitis, it was felt advisable to 
treat this condition prior to operation. Accordingly, the patient was given 4,000 
E.U. of estradiol benzoate, intramuscularly, 3 times weekly. At the end of one ' 
week, after a total of 12,000 E.U., the patient reported slight improvement and 
the vaginal smear revealed a definite, though incomplete, estrogen effect (Pig. 3). 

*For the estradiol benzoate (progrj’non-B) and the estradiol suppositories used in 
this investigation, we are indebted to Drs. Erwin Schwenk and Max Gilbert, of the 
Sobering Corporation, Bloomfield, N. J. 

tPor the estradiol dipropionate (dl-ovocylln) used in this investigation, we are in- 
debted to Mr. Robert C. Mautner, of Ciba Pharmaceutical Products, Summit, N. J. 
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THE USE OF ESTROGENS IN THE TREATMENT OP DYSURIA 
AND INCONTINENCE IN POSTMENOPAUSAL ^\^OMEN 

Udall j. Salmon, M.D., Robert I. Walter, M.D., and 
Samuel H. Geist, M.D., New York, N. Y. 

(From the Gynecological Service of the Moxmt Sinai Hospital) 

T he study reported here stems from the observation that a number 
of women with disorders of micturition, consisting of urinary fre- 
quency, urgency, and incontinence, experienced relief of these symp- 
toms while being treated with estrogens for the usual menopausal 
complaints. In order to determine the relationship of the estrogen 
therapy to the amelioration of the urinary symptoms, a group of post- 
menopausal patients with urgency, dysui'ia, and stress incontinence 
were selected for study and treatment. 

METHODS AND AIATERIALS 

All patients were submitted to the routine gynecologic examination, urinalysis 
and observation cystoscopy. In order to determine, objectively, ■whether these 
women were suffering from estrogen deficiencj', and also to evaluate the efficacy 
of the administered hormone, vaginal smear studies were performed during the 
period of preliminary observation and after the institution of estrogen therapy. 
The aqueous fuchsia technique for staining the vaginal smearsi> 2 ^as employed. 
(In 3 patients, the vaginal smear studies were supplemented 'ndth vaginal biopsies.) 

A series of 16 cases was investigated. Six patients complained of urinar 5 ' fre- 
quency, burning sensation on urination, and urgency; 10 complained also of in- 
continence on coughing, sneezing, or straining. The ages ranged from 57 to 72 
years. Of the 16 patients, 10 were multiparas (para ii to xii); 2, primiparas; 1, 
nullipara; and 3, virgins. Hour of the patients had moderate cj’’stoceles and 2 
urethroceles; 6 had clinical evidence of senile vaginitis. In the others, except for 
the presence of genital atrophy, consistent with the ages of the patients, there was 
no palpable pelvic organic disease. Cystoscopic examination revealed, in the 
majority, slight congestion of the trigone; in 2 there was also slight edema of 
the bladder sphincter. Eepeated urinalysis in all of these patients failed to reveal 
u cause for the symptoms. The preliminary vaginal smears in all revealed cytologic 
evidence of marked estrogen deficiency. 
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weeks, for the following six weeks. She remained symptom-free for six weeks 
thereafter, without further treatment. 

On April 22, 1936, the patient reported that the dysuria, urinary frequency, 
and incontinence had recurred several weeks before. Examination revealed a 
slight erosion of the urethral meatus and a moderate degree of senile vaginitis. 
The vaginal smear revealed a slight degree of estrogen deficiency. The patient 



Fig. 4. — Case G. D. Vaginal smear taken three weeks after beginning of treatment, 
following total of 36,000 R.U. of estradiol benzoate. Incontinence and dysuria com- 
pletely relieved. Note absence of leucocytes and “atrophy” cells and their replace- 
ment by large, squamous epithelial cells with small nuclei, indicating full estrogenic 
effect. (X200.) 



Fig. 5. — Posttreatment vaginal biopsy taken at same time as smear in Fig. 4. 
Compare with Fig. 2. Note increased thickness of epithelial layer ; vacuolization, 
marked proliferation of basalis, absence of leucocytic infiltration. This histolqgic 
picture is indicative of a full estrogenic effect and is comparable to the vaginal 
mucosa in cyclical women with normally functioning ovaries. (XlOO.) 

was then given 10,000 B.U. of estradiol benzoate and the same dose was repeated 
twice weekly. At the end of two weeks the symptoms were again completely 
relieved and the vaginal smear showed complete estrogenic effect. At this point, 
the patient developed uterine bleeding which continued for five days. She was, 
thereafter, given 10,000 E.TJ., every two weeks, for the following four months. 
The patient then remained symptom-free for four months without additional 
therapy, after which sj'mptoms again recurred. Examination of the vaginal 
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Tjvo -sveeks later, after a total of 36,000 E.TT., the urinary symptoms, including 
the incontinence, were completely relieved. With a full bladder, and in the 
lithotomy position, the patient was not incontinent on coughing or straining. The 
eroded areas surrounding the urinary meatus were completely epithelized, the 



Fig. 1. Fig. 2. 

Fig. I. — Case G. D., aged 56 years, gravida v, para iii, had a natural menopause, 5 
years previously. Complaints; dysuria and Incontinence. Pretreatment vaginal smear 
(Oct. 12, 1935) revealed “atrophy" cells, leucocytes, and erythrocytes, characteristic 
of advanced degree of estrogen deficiency and senile vaginitis. (X200.) 

Fig, 2. — Pre-treatment vaginal biopsy taken at same time as smear in Pig. 1. Note 
atrophied epithelial layer, absence of cornification, intraepithelial and subepithelial 
leucocytic infiltration, characteristic of advanced degree of estrogen deficiency and 
senile vaginitis. (XIOO.) 



. 3-; — Case G. D. Vaginal smear (taken one week later) following the adminis- 

tration oi 12,000 R.U. of estradiol benzoate. Slight symptomatic improvement. Note 
number of leucocytes and “atrophy" cells ; advent of large, sauamous 
epithelial cells, indicating estrogenic effect (incomplete). (X200.) 


vaginitis had completely disappeared, and the vaginal mucosa had a healthy, 
pinkish color. The vaginal smear and biopsy, at this time, revealed a ftill estro- 
genic effect (Pigs. 4 and 5). The patient was then given 4,000 E.U., every two 
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vagina. Purtiierniore, both the histologic and physiologic integrity of 
the vagina are dependent upon an adequate supply of estrogens. Pro- 
longed estrogen deprivation leads to a marked decrease in blood supply 
to the vagina and to atrophy of the muscularis as well as of the mucosa 
of the vagina. It seems logical to expect that these striking involu- 
tional changes would also affect the bladder sphincter, either directly, 
by impairing the intrinsic tone of its muscle fibers, or indirectly, be- 
cause of the atrophy and atony of the muscularis of the vagina. 

The relationship of the dysuria and urinary frequency to the estro- 
gen deficiency still remains to be explained. The “trigonitis” which 
one finds so frequently in these patients, we believe, is an incidental 
finding, since similar degrees of congestion of the trigone are found 
without symptoms. We have been impressed with the fact that aU of 
the patients with these symptoms had, in addition to advanced degrees 
of vaginal atrophy or senile vaginitis, a similar atrophic process in- 
volving the orifice of the urethra and the surrounding mucous mem- 
brane. The mucosa in these regions exhibited pin-point hemorrhagic 
and eroded areas. Urine coming in contact with the eroded areas 
causes pain, burning, and urinary frequency. Following treatment 
with estrogens, the pin-point erosions disappear and the meatus and 
periurethral mucosa, like the vaginal mucosa, become completely epi- 
thelized, assuming a smooth, uniformly pink appearance, coincident 
with relief of symptoms. 

The 3 patients who did not respond satisfactorily to the estrogen 
treatment have remained unsolved problems. In 2 of these, the pres- 
ence of an anatomic defect (eystocele) may account for the persistence 
of the symptoms, although other patients with lesions of apparently 
similar degree were benefited very strikingly by estrogens. Surgical 
repair was not feasible in these cases because of cardiovascular disease. 
The third patient was a virgin. Apparently incontinence may be at- 
tributable to still other factors aside from anatomic defects in the 
sphincter mechanism or estrogen deficiency. The possibility of psy- 
chogenic factors has been considered, and these patients are being 
studied from this angle. 

The question arises as to why do not all elderly women develop 
urinary symptoms. The same question may be raised with regard to 
senile vaginitis. The answer appears to lie in the fact that not all 
postclimacteric women suffer from an estrogen deficiency. There is 
evidence which indicates that some women apparently produce estro- 
gens for many years after the menopause or even after bilateral ovari- 
ectomy. Thus, some women exhibit morphologic evidence in the vaginal 
mucosa of estrogenic stimulation many years after the menopause^’ ® 
and excrete estrogens even after bilateral ovariectomy.^’ ^ It is con- 
ceivable that the endogenous estrogens, which experimental evidence 
indicates are probably formed in the adrenal cortex,® may prevent the 
estrogen deficiency and its concomitant symptoms, for many years 
after the menopause. 

On the basis of the observations reported here, we would suggest 
that elderly women with urinary incontinence be examined for estro- 
gen deficiency before resorting to surgical measures, and, if signs of 
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smear again revealed evidence of estrogen deficiencJ^ During the following three 
years, the patient experienced 2 additional recurrences associated with vaginal 
smear evidence of estrogen deficiency. In each instance, treatment with estrogens 
resulted in prompt relief of the symptoms, paralleled by estrogenic changes in the 
vaginal smears. 

In order to prevent recurrence of symptoms, it became our practice 
to place these patients on maintenance doses of estrogens. This was 
accomplished with intramuscular injections of estradiol benzoate or 
estradiol dipropionate, every two to four weeks, or with estradiol 
vaginal suppositories (2,500 R.U.), 2 or 3 times weekly. The dose of 
estrogens necessary to keep the patient adequately supplied varied in 
different patients and required indhddual adjustment. Vaginal smear 
examinations at intervals of two to four weeks were performed to 
insure the adequacy of the estrogen dose. 

COMMENT 

The orthodox treatment of functional disorders of micturition, with 
or without stress incontinence, in elderly women, which consists of 
bladder irrigations, silver nitrate instillations, etc., is frequently at- 
tended by poor or indifferent results. In 10 of the cases reported here, 
the urinary symptoms could not be accounted for on the basis of any 
demonstrable disease in the urinarj^ tract. Six patients, however, had 
clinical evidence of obstetric trauma, viz., moderate cystoeeles or urethro- 
celes. The possibility of an anatomic lesion in the sphincter mechanism 
playing a role in the etiology of the urinary sjnnptoms in this group 
cannot be excluded. However, it is noteworthy that the symptoms in 
these eases did not appear until after the menopause. This leads us to 
believe that if the anatomic lesions were involved at all in the genesis of 
these symptoms, they acted only in an accessory role. Furthermore, this 
study revealed the fact that 4 of the patients with incontinence were 
never exposed to the trauma of labor, 3 of them being virgins. This ob- 
servation eliminates the possibility of ascribing the incontinence, in these 
cases, to an anatomic defect of the bladder sphincter resulting from 
parturition. It is evident, therefore, that urinary frequency, urgency, 
dysuria, and incontinence can occur in elderly women without evidence 
of organic disease or of anatomic defects in the urinary tract, and vdth- 
out exposure to the trauma of parturition. 

This study disclosed one factor common to all of these eases, viz., 
morphologic evidence of estrogen deficiency. The striking results ob- 
tained with estrogen therapy, in the majority of these eases, and the 
recurrence of symptoms associated with re-appearance of signs of 
estrogen deficiency following estrogen deprivation, lead us to believe 
that estrogens play a role in the physiologic processes involved in nor- 
mal micturition in women. 

The question arises as to the modus operandi of the estrogens. The 
muscle fibers of the bladder sphincter are intimately related anatomi- 
cally ( and probably also embryologieally*) to the museularis of the 

bladder appears to be formed partly from the ends of the Wolffian ducts and 
parqy from the entodermal cloaca. According to Berry Hart, the lower third of the 
formed by the coalescence of the upper portion of the urogenital sinus and 
cne lower ends of the Wrolffian ducts, and the epithelial lining of the vagina is derived 
Wolffian bulbs.® It is tempting to believe that the bladder sphincter, which 
embryologic component with the vagina, may be under the influence 
or me same hormonic stimulus as the latter, viz., the estrogens. 



ROLE OF CARBON DIOXIDE IN RESUSCITATION AT BIRTH 
AFTER ASPHYXIA AND AFTER NEMBUTAL ANESTHESIA'’^ 


An Experimental Study in the Cat and Guinea Pig 
W. F. WiNDLE, Ph.D., and R. F. Becicer, Ph.D., Chicago, III. 

(From, the Department of Anatomy, Northwestern University Medical School) 

T he observations to be reported are part of a broader study of the 
physiology of respiration in the fetus and newborn. No attempt will 
be made to correlate the dosages of nembutal we have used with those 
commonly or uncommonly employed in the human being. From the 
standpoint of experimentation it is permissible and often desirable to 
study exaggerated effects; this ive have done with no thought as to 
whether or not you might have occasion to emploj’ comparable amounts 
of the drugs. 

In February of last jmar Dr. Yandell Henderson addressed a letter to 
the Editor of the Journal of the American Medical Association, in which 
he proposed a new word in anesthesia. Pie suggested anarchapnea, 
containing the Greek roots “archon” (governor) and “pneuma” 
(breath), to indicate a state of uncontrolled respiration encountered 
after excessive use of certain narcotic drugs, notably the barbiturates. 
The government of respiration by carbon dioxide appears to be abolished 
in deep barbiturate narcosis. The responsiveness of the respiratory 
center is lowered, the volume of breathing diminishes, hypercapnia mani- 
festing itself as carbon dioxide displaces oxygen in lung alveoli, and 
anoxia ensues. 

The use of carbon dioxide diluted in oxygen for resuscitation in 
asphyxia of the newborn has been debated for some jmars. One group 
of obstetricians report that they haAm used carbon dioxide advanta- 
geously, while another group holds that it is definitely contraindicated. 
Henderson suggested that both may be correct. Those lA’ho favor its 
use liaAm employed no barbiturates or have used them sparingly. Those 
who have had adverse experiences with carbon dioxide have induced 
narcosis, often deeply, with the barbiturates, and the babies may ivell 
have been in a state of anarchapnea in which carbon dioxide could not 
stimulate breathing. 

We were particularly interested in Henderson’s suggestions, because 
we had had some similar experiences in resuscitating newborn kittens, 
asphyxiated in the course of studying respiration during birth. ■ Since 
then we have taken care to observe the effects of carbon dioxide in 
oxygen-air mixtures used to resuscitate after asphyxia and after 
barbiturate narcosis. 

We haim studied intrauterine respiratory activities in several hundred 
fetuses of several species during the last few years. Respiration at birth 

*Eead at a meeting- of the Chicago Gynecological Society, May 16, 1941. 
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an estrogen deficiency are found, sucli patients, regardless of the pres- 
ence of an organic lesion (e.g., cystocele or urethrocele), should be 
given a therapeutic test with estrogens. 

SUMMARY AND CONCLUSIONS 

1. Sixteen postmenopausal women with urinary symptoms (urinary 
frequency, urgency, and incontinence), which were refractory to ortho- 
dox treatment, were found to have an estrogen deficiency. 

2. Acting on the assumption that the urinarj^ symptoms were related 
to the estrogen deficiency, these patients were treated with estrogens. 

3. Belief of symptoms was achieved in all but 3 eases. 

4. Relief of symptoms ran parallel with evidence of estrogenic effect 
in the vaginal smears. 

5. Symptoms recurred gradually after the discontinuation of ther- 
apy, coincident with the re-appearance of signs of estrogen deficiency 
in the smears. 

6. Patients could be kept symptom-free on a maintenance dose of 
estrogens. 

7. On the basis of the observations reported here, it is concluded 
that: (a) a syndrome consisting of urinary frequency, dysuria, and 
incontinence in elderly women can be caused by a long-standing estro- 
gen deficiency; (b) in advanced stages, the estrogen deficiency leads 
to atrophic erosions of the mucous membrane of the urethral meatus 
similar in appearance to the erosions in “senile vaginitis” ; this “senile 
urethritis and periurethritis” causes urgency, painful micturition, 
and frequency; (c) the estrogen deficiency also leads to impairment of 
the bladder sphincter function which results in incontinence. 

8. It is suggested, on the basis of these observations, that postmeno- 
pausal women, upon whom vagino- or urethroplasty is contemplated 
for the relief of incontinence, whether or not a cystocele or urethrocele 
is present, be examined for evidence of estrogen deficiency, and, if 
such a deficiency is found, that they be given a full course of estrogens 
as a therapeutic trial. 

REFERENCES 

(1) Salmon, 77. J., and Frank, B. T.: Proc. Soc. Exper. Biol. & Med. 33: 612, 
1936. (2) Geist, S. S., and Salmon, TJ. J.: Am. J. Obst. & Gtnec. 38: 392, 1939. 
(3) Frank, B. T., Goldierger, M. A., and Salmon, 77. J.: Proc. Soc. Exper. Biol. & 
Med. 33: 615, 1939. (4) Fluhman, C. F., and Murphy, K. M.: Am. J. Obst. & 

Gtnec. 38: 778, 1939. (5) Salmon, 77. J.: Proc. Soc. Exper. Biol. & Med. 41: 515, 
1939. (6) Hart, B.: Gray’s Anatomy, ed. 21, 1216, Philadelphia, 1924, Lea & 

Pebiger. 


Machado, Lucas M.: Tuberculosis of the Breast, Eev. de gynec. e. d’obst. 34: 

326, 1940. 

^ The author reviews the literature and presents a lengthy anatomic and pathologic 
discussion of the etiology of tuberculosis of the breast. It is suggested that radical 
mastectomy be performed for the primary type, the prognosis of which is good. In 
the secondary types, the treatment is general and palliative; the prognosis in this 
latter group is poor. 


Mario A. Castallo 



854 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


lapse into apnea as it did in utero. It seems that the changed environ- 
ment with markedly increased afferent stimulation lowers the threshold 
of the respiratory center. 

When a cesarean section is performed in a decerebrated cat Avithont 
general anesthesia and the uterine vessels are clamped to bring about 
anoxia in the fetus, the fetal heart beat slows to half or less than half 
its normal rate, motor activities are exaggerated and deep respiratory 
movements are initiated. These cause aspii’ation of the amniotic con- 
tents. Such an asphyxia can be prolonged in the eat for fifteen or 
twenty minutes and in the guinea pig for five to seven minutes. Respira- 
tory movements become deep gasps at ten- to forty-second intervals. It 
has been our experience that the fetus must be delivered before these 
cease, to ensure spontaneous respiration. When this is done, breathing 
is established by the gasps, and normal respiratory movements are later 
superimposed upon the gasp rhythm as oxygenation of the blood takes 
place. Although no special measures were usually necessary, oxygen-air 
mixtures appear to speed resuscitation. When small quantities of 
carbon dioxide were added, the depth and sometimes the rate of the 
respirations were observed to increase. Recovery from simple asphyxia 
was usually complete within an hour or two in the cat, but symptoms 
of central nervous system damage, persisting for several days (even 
weeks in one ease), were observed in a few animals, especially in the 
guinea pigs. 

A very different picture of resph’ation at birth presented itself when 
nembutal was given to the mothers. The usual procedure was as follows : 
cesarean section was performed without anesthesia or under local anes- 
thesia, and one fetus was delivered for control. It breathed at once. 
Nembutal was then administered intravenously to the mother. An 
anesthetic dose for adult animals was considered to be 28 mg. per kilo 
of body weight. In a few experiments, this amount was given. In some 
experiments as little as one-fourth of an anesthetic dose was used. Five 
minutes time was alloAved between administering the drug and deliver- 
ing the second and third fetuses. Following this, additional amounts of 
the drug were given (usually 7 mg. per kilo) and the remaining fetuses 
were delivered after another five minutes. In no experiment was more 
than a total of 28 mg. per kilo given. 

After a full anesthetic dose of nembutal had been administered to the 
pregnant cats, the fetuses were profoundly narcotized. Some could not 
be induced to breathe. Others gasped feebly at rates of less than four 
times per minute. Most of them died within two hours. They were 
completely flaccid and appeared to draw little air into their lungs. 

When approximately 20 mg. of the drug per kilo had been used, the 
fetuses were completely narcotized. They did not often begin to breathe 
for several minutes after delivery. Respirations then were gasps begin- 
ning slowly, and gradually increasing from two to about 10 or 15 per 
minute in the course of several hours. These gasps were less deep than 
those observed in nonnareotized animals born after uncomplicated 
anoxia. They appeared to be less effective in drawing air into the lungs 
because hypotonus of the musculature did not allow adequate chest ex- 
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under normal and aspliyxial conditions has engaged our attention in at 
least 50 litters of kittens and guinea pigs. The effects on the fetus of 
nembutal administered to the mother have been observed in 25 pregnant 
cats with 88 fetuses, for the most part within five days of birth, and about 
a dozen guinea pigs at full term. 

A variety of experimental procedures have been used. The pregnant 
guinea pig lends itself well to operations after local anesthesia of the 
abdomen. This method cannot be used in eats successfully. It has been 
our practice to decerebrate most of these animals bj^ ligating carotid and 
basilar arteries by the Pollock and Davis technique under ether an hour 
or more before starting to deliver their fetuses. This makes it possible to 
perform experiments on the fetuses without using anesthesia of any type. 

Elsewhere we have described the physiology of respiration in utero at 
some length, but because it forms the basis for understanding our 
present subject we shall review it very briefly. 

In the first place, a number of factors combine to insure an adequate 
supply of oxygen to the fetus. The blood reaching the fetal brain is 
rather well saturated wnth this gas throughout most of prenatal life. 
Upper limits of 90 per cent or more have been observed in experiments 
in sheep. Toward the end of gestation a physiologic partial anoxemia 
manifests itself as the efficiency of the placenta declines and fetal 
metabolic needs increase; the oxygen content of the blood going to the 
fetus decreases. It is erroneous, however, to conclude that a true anoxia 
is ever present, even at full term. In the cat, the partial anoxemia 
encountered at the end of gestation is relieved phasically by action of the 
uterine musculature. 

In the latter part of gestation the eat fetus exhibits certain activities 
periodically as the uterine tonus waxes and wanes. With each uterine 
contraction the oxygen content of the blood passing from placenta to 
fetus rises, the fetal heart rate increases, fetal motor activities decrease 
and intrauterine respiratory movements are not observed. During the 
relaxed state of the uterus the oxygen content of the umbilical vein blood 
falls, the fetal heart rate declines, the fetus becomes active again, and 
occasionally brief, rapid rhythms of shallow, intrauterine respiratory 
movements occur. It is evident that these phenomena are associated 
with an anoxemia -which is relieved by the contraction of the uterus, at 
least under conditions of experimentation with the animal’s abdomen 
incised. To what extent they occur in the normal intact indi-vidual "we 
do not know, but on only one occasion have we seen intrauterine fetal 
respiratory movements in an unanesthetized or unoperated cat and 
never in guinea pigs. Atmospheres low' in oxygen or containing an 
excess of carbon dioxide w'hen breathed by the mother do induce intra- 
uterine respiratory movements in the apneic fetuses. 

Wlien a fetus is born normally or is delivered without anesthesia, the 
stimulus of the anoxia associated wuth interruption of placental exchange 
serves as an exaggeration of the stimulus of the intrauterine anoxemia 
associated wuth uterine relaxation; the fetal heart slow's, the fetus 
squirms, and breathing starts at once. The blood becomes Avell oxy- 
genated again due to pulmonary breathing, but the newborn does not 
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In attempting to interpret onr results, the concept of Yandell Hender- 
son is especially valuable. It would seem that excessive but subanes- 
thetie doses of nembutal administered to pregnant cats and guinea pigs 
engendered states of anarchapnea in the fetuses. Delivery during 
the anarchapnea brought forth newborns which quickly became hy- 
percapnic (i.e., their blood carbon dioxide level increased), and gasped 
only under the stimulus of anoxia. Administration of carbon dioxide 
only added to the hypercapnia and did not alter the respiratory response. 
In profound anarchapnea, air alone Avas insufficient for resuscitation, 
probably because the liigh content of carbon dioxide in the neAvborn 
lungs excluded oxygen (as the tension of one gas goes up tlie otlier 
must go doAAm). During anarchapnea, oxj'gen administration was neces- 
sary to prevent asphyxia AAdiile the newborn Avas recovering from the 
narcosis. 

The authors wish to acknowIedg:e financial aid from The AA’’omen’s Faculty Club of 
Northwestern University Medical School. 

DISCUSSION 

DE. FEANKLIN F. SNYDEE. — Dr. Windle has pointed out the dosage level 
at which deep depression and disorganization of respirator}^ regulation occur follow- 
ing intravenous administration of pentobarbital. In cats, it is stated that less 
than 30 mg. per kg. may result in depression of respiration to a level as low as 
2 per minute. Normal oxygenation of the blood Avould be reduced in addition to 
the depression of the central nervous system. 

At this level of activity of the respiratory system one is studying the abnormal 
and must be prepared for apparently paradoxical findings. This has turned out 
to be the ease Avith regard to the administration of CO, and oxygen. Marshall 
and Eosenfeld, in 1936, demonstrated that in cats deeply depressed by pentobar- 
bital and anoxemic, the administration of 5 per cent CO, in oxygen, instead ^ of 
stimulating respiration, caused further depression or even apnea and death from 
respiratory failure. Under controlled conditions it was shown that oxygen, how- 
ever, and not Co, Avas responsible for this effect. It depended upon the fact that 
in animals, deeply depressed, respiration may be maintained almost entirely by an 
anoxemic stimulus, so that oxygen by remoAung tliis stimulus depresses or abolishes 
respiration. 

Experiments on denervation and freezing of the sino-aortic mechanism indicated 
that administration of ox}'gen Avas equivalent to a removal of stimuli acting mainly, 
if not entirely, through this mechanism. When severe depression by oxygen Avas 
observed, the addition of CO, to the oxygen failed to prevent this depression. 

I cite these experiments to illustrate that different responses are elicited at dif- 
ferent levels of respiratory acthdty corresponding to the degree of injury of the 
respiratory system. At the present stage of Dr. Windle ’s experiments, it seems to 
me that the role of CO, in the final results still remains to be defined. 

Dr. Windle mentioned also a state of imcontrolled breatliing in the newborn 
as a result of narcosis. Another example of this interesting condition comes to 
mind. In normal rabbit fetuses delWered prematurely, Eosenfeld and I obtained 
kymograph tracings of respiratoi’y activity at an early stage of development before 
regulation by CO, and low oxygen was demonstrable. 

DE. C. E. GALLOWAY. — ^In order to transfer these studies to practical use 
Ave could probably come to this conclusion: If we are dealing with a narcotized 
baby Avhen aa'c have used nembutal, it apparently will pay us to use oxygen instead 
of a mixture of oxygen and carbon dioxide. 

Another point I gathered especially from Dr. Snyder’s remarks is that Avhen 
you are dealing with a premature baby, you should be careful about any anesthetic 
drug. Probably a local anesthesia would be better than a drug like nembutal that 
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pansion. Although some air did enter the lungs of most of them, normal 
rhythmical breathing did not usually occur until the narcosis had begun 
to subside. Some of these fetuses died in a cyanotic condition. They 
appeared to he asphyxiated in spite of their efforts to obtaiu air. 

When one-fourth to one-half of an adult anesthetic dose of nembutal 
had been administered, the fetuses nearly always began to breathe within 
one or two minutes. Here too,* respirations were slower than normal, 
often even slower than those of fetuses delivered after prolonged anoxia. 
The volume of breathing appeared to be lessened in the newborn under 
these dosages of nembutal. Initial respirations were not so deep as those 
encountered in the normal control animals. 

The effects of nembutal upon the newborn cat and guinea pig fetuses 
lasted from several hours to two days, depending on the depth of the 
narcosis. Even when less than 14 mg. per Idlo had been given to the 
mothers, the young animals did not begin to move about for an hour 
or more. Often they failed to nurse for the first day and probably 
obtained little nourishment for several days because of the residual 
lethargy. 

As soon as possible after delivery and when it had become evident that 
the narcotized newborn animals had established regular, though often 
very slow rhythms of breathing, they were placed in warm chambers of 
70 liters capacity. In one chamber, oxygen was added to the air; in 
another a mixture of oxygen (90 per cent) and carbon dioxide (10 per 
cent) was added. In a few experiments the carbon dioxide content was 
raised further by adding a small quantity of the undiluted gas to the 
latter mixture. 

The mixtures of carbon dioxide in oxygen had no visible beneficial 
effect on the respiration of any narcotized cat fetus for the first hour 
or two after birth. A few of the guinea pigs, not so heavily narcotized 
and already executing more normal rhythms of breathing, did respond 
to the carbon dioxide. Heavily narcotized cat fetuses died when left 
in the carbon dioxide mixtures for several hours, although several re- 
covered in atmospheres containing a high percentage of oxygen alone. 
Cyanosis was relieved and regularity of breathing improved as recovery 
from the narcosis gradually took place. 

The newborn animals delivered after doses of about one-half anes- 
thetic value were especially interesting. Litter mates were delivered 
simultaneously and placed in the warm chambers, one in ox^'^gen-air 
mixture and the other in oxygen-carbon dioxide-air mixture. No dif- 
ference in the rate or depth of their respirations could be observed for 
more than two hours. It was perfectly clear that their breathing was 
unaffected by the powerful respiratory stimulant, carbon dioxide. As 
soon as the narcosis began to subside and the animals began to move 
aboiit, we could observe an increase in depth of respirations of the 
specimens in the carbon dioxide mixture. Later this was occasionally 
followed by an increase in the rate as well. The respirations of the ani- 
mals in the oxygen-air mixtures increased in rate but decreased in 
depth at the time the narcosis subsided. Ultimately they became equal 
to those of the nonnarcotized control animals. 
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needle into the trachea and inflated the fetal lungs with oxygen, even though these 
animals may have been delivered for a number of minutes, they responded to the 
oxygen, began to breathe, and survived. 

In regard to the relation of intrauterine respiratory movements to aspiration of 
amniotic fluid, and the effect aspiration niaj' have on later ability of the child to 
breathe, I should say that in our experiments those newborn fetuses wliicli had 
aspirated the amniotic contents nearly always showed rales in the chest which we 
could hear quite easily. 

We do not hold that aspiration is a normal phenomenon in utero, and I think 
' we have some good evidence that it is not. The lung of a full-term guinea pig 
fetus removed after clamping the trachea in utero to prevent aspiration has a 
glandular appearance. The lung of one allowed to execute strong intrauterine re- 
spiratory movements is partly expanded by the aspirated amniotic fluid and 
looks like the usual pictures of human stillborn lungs. In the lung of an animal 
born normally and allowed to breathe only five minutes, one sees many compact 
unexpanded regions like the truly atelectatic lung of the apneic full-term fetus. 


REACTIONS TO ESTROGENS 

R. R. Greene, M.S., M.D., Chicago, III. 

(From the Departments of Gynecology, St. Lukes Hospital, and Physiology and 
Pharmacology, Northwestern University Medical School) 

I T IS generally assumed that only stilbestrol produces nausea and 
vomiting and that the use of the so-called natural estrogens (estra- 
diol, estrone, and estriol) or their derivatives does not provoke these 
undesirable side reactions. In my belief such an assumption is erroneous. 
Several observers’^’ - have noted that the acetylenic derivative of estra- 
diol, ethynil estradiol, causes a high incidence of nausea and vomiting. 
In the reprints of the article by Shorr, Robinson and Papanicolaou on 
stilbestrol, the detailed data for each patient is tabulated (not presented 
in the article as published in the J. A. M. A.^). Seventeen of these 
patients were given natui’al estrogens (not including ethjmil estradiol) 
in addition to the stilbestrol. Five of these 17 patients are listed by 
the authors as having undesirable side reactions after administration of 
estradiol benzoate or a preparation of mixed (estronelike) estrogens. 
One of these patients had nausea and a second had nausea and vomiting. 
In addition to the observations to be presented in this paper, the pres- 
ent author has noted nausea and vomiting in a patient following 
estradiol benzoate (2.0 mg.) and in 3 patients following estrone (2 after 
20,000 I.U. and 1 after 5.0 mg. suspended in oil). 

Studies have been made on the clinical effectiveness of various natural 
and stilbene estrogens. In the course of tliese studies, reactions (nausea 
and vomiting) have been observed to follow the administration of nat- 
ural estrogens as well as after stilbene compounds. Observations on 
reactions following an esterified natural estrogen are presented in this 
communication and compared with those following two comparable stil- 
bene compounds. 

REACTIONS TO ESTRADIOL CARBETHOXYLATE 

Thirty-nine menopausal patients have been treated with parenteral 
estradiol carbethoxylate* for a period varying from eight to twenty-four 

•Furnished through the courtesy of Drs. C. O. Miller and C. H. Mellish of Lake- 
side Laboratories. 
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causes depression of the respiratory center. In such a case we are apparently 
dealing with an individual who does not respond to respiratory stimuli in the 
same way that a full term baby does. 

I am wondering what would happen to a baby if you gave the mother doses 
of nembutal equivalent in amount to those used on animals in these experiments 
five minutes before the baby was bom. Twenty-eight to 30 mg. of nembutal per 
kilo of body weight means % gr. per kilo. My patients average 146 pounds at the 
time they deliver. That means if we give a woman 30 mg. per kilo we would give 
her about 36 gr. of nembutal. I am afraid this would kill the baby. 

I would like to ask these men why they do not do experimental work with . 
amounts of anesthesia in the animal comparable to those we used in practice. For 
instance, we get along very nicely with 6 gr. of nembutal in the average case. 
That amount constitutes about one-fifth to one-sixth of the dose used in these experi- 
ments. 

There is one great fault with the barbiturates and that is the small margin 
between the anesthetic and the lethal dose. With intravenous anesthesia with bar- 
biturates you had better have some method of artificial respiration ready. It is a 
dangerous anesthetic at the present time, and I think we should be very careful 
in using it, especially intravenously. 

DR. WINDLE (Closing). — I think we have adequate controls in our present 
experiments because of the fact that in each experiment we delivered one fetus 
without anesthesia and without narcosis, and this served as control. The rest of 
them then were delivered under nembutal anesthesia or after asphyxia had been 
set up by clamping the umbilical or uterine vessels. 

I am not quite sure how far we agi’ee at present on the subject of intrauterine 
respiratory movements. We do agree on the fact that intrauterine respiratory 
movements can be obtained under certain conditions. Carbon dioxide certainly 
induces them in the apneic fetuses of the cat. I would like to ask how many 
obstetricians have actuallj' seen these movements in the human being under normal 
circumstances. I have yet to find one who has seen them frequently. In fact, most 
men tell me that they have never seen them at all. 

Dr. Galloway’s practical interpretation is essentially correct. As I said in my 
preliminary remarks, we have no axe to grind in respect to the use of barbiturates 
in obstetrics. I do not know what would happen if you gave a mother 36 gr. of 
nembutal intravenously five minutes before the baby was born, but I expect that 
you would have a much depressed baby. We never used more than gr. per kilo in 
any pregnant cat; usually half of this or less. The smallest total dosage was about 
equivalent to 7 gr. in a human being weighing 146 pounds. It is certainly true in 
the cat that when we gave a full anesthetic dose, we had great difiiculty getting the 
newborn to survive. We Iiave never lost a mother cat under those circumstances. 
The lethal dosage may vary for different animals and is about twice our anesthetic 
dosage for cats. Guinea pigs do not seem to be as much affected as cats. 

The total blood volume of the human newborn has been found to be about 
365 c.c. The oxj-gen capacity of the blood is approximately 21.5 volumes per cent. 
Utilization of oxygen (at least in the sheep fetus) is at the rate of 4.3 c.c. per 
kilogram per minute. If the blood of the newborn is 50 per cent saturated, there 
is a reservoir of about 40 e.c. of oxygen in the blood stream of the newborn. Thus 
a 3 kilogram baby would have a four-minute supply of oxygen. You know that 
babies do not die in four minutes of apnea. 

That brings up another point, one that has been emphasized recently by Him- 
uicli. Tills investigator has shown that the survival time of the newborn rat is 
very long (fifty minutes) in comparison with the adult survival time (two to three 
iiunutes), but when he injected iodoacetate into the young rat, its survival time 
decreased to the adult survival time. Thus he gave us evidence that survival time 
IS facilitated bj- anaerobic glycolysis in the newborn and does not depend entirely 
upon the amount of oxygen in the blood stream. 

In regard to the question about the use of the tracheal catheter, I might say that 
"e have performed a series of interesting experiments in guinea pig fetuses. After 
asphyxiating them until the respiratory movements stop in utero, we have not had one 
fetus start to breathe spontaneously thereafter. Yet when we put a hypodermic 
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dipropionate 6 (16.2 per cent) of the 37 patients had nausea and 7 
(18.9 per cent) complained of reactions following estradiol carhethoxy- 
late. 

Twenty-nine of these same patients were given methyl stilbestrol sub- 
sequent to their treatment with estradiol carbethoxylate. The reac- 
tion incidence was about the same for these two substances (Fig. 1). 
Six of these 29 patients (20.7 per cent) had had reactions following 
the estradiol carbethoxylate, and after methyl stilbestrol 5 (17.2 per 
cent) had reactions. 

The dosage range and average doses of the 3 estrogens used in this 
procedure are shown in Fig. 1. The data for estradiol carbethoxylate 
are presented for the 37 patients who received stilbestrol dipropionate 
and are also recalculated for the 29 patients who also received methyl 
stilbestrol. Each different dose received by an individual is included 
in calculating the ‘ ‘ average dose. ” It is evident that estradiol earbeth- 
oxylate was given in doses similar (in mg.) to those of the stilbestrol 
dipropionate and smaller than those of the methyl stilbestrol. 

COMMENTS 

These data are not presented ivith the intention of condemning the 
particular esterified natural estrogen used in this study. It seems prob- 
able that a similar reaction incidence would follow the use of comparahle 
effective amounts of anj'- other natural estrogen. 

The average individual dose of estradiol carbethoxylate given to the 
39 patients (4.37 mg.) according to Fischer’s data^ is equivalent to 13.15 
mg. (131,500 I.U.) of estrone or 6.12 mg. (61,200 I.B.U., or 36,720 
R.U.^^) of estradiol benzoate. Judging from its clinical effectiveness the 
potency of estradiol carbethoxylate is somewhat less than this, but at any 
rate, the doses used in this study were at a level rarely approached in 
ordinary clinical practice. 

There seems to have been little realization of the great potency of the 
doses of stilbestrol or related compounds used by many observers. It is 
difficult to express the potency of these compounds in terms of better 
known natural estrogens since various authors disagree in their de- 
terminations based on animal experiments. However, Shorr, Robinson 
and Papanicolaou^ have presented data concerning the potencies of these 
various compounds in the human being. Calculating from their data, 

1.0 mg. of parenteral stilbestrol has the same activity as 17,000 to 21,000 
I.U. of parenteral estrone. To obtain the estrogenic effect of 5.0 mg. 
of stilbestrol one would have to give 85,000 to 105,000 I.U. of estrone in 
one single injection. The oral potency of stilbestrol is 50 to 100 per cent 
(average approximately 78 per cent) that of parenteral stilbestrol. The 

2.0 to 4.0 mg. daily dose which these authors consider to be the "oral 
estrogenic unit” is therefore equivalent to the daily injection of some- 
where between 26,000 and 63,000 I.U. of estrone. 

The fact that reactions have not previously been associated to any 
great extent with the use of natural estrogens is understandable. These 
substances are very costly to prepare and have been furnished to the 
clinicians in dosage forms that are relatively minute when contrasted 

•1 mg. = 6,000 R. u. 
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weelis. The doses ranged from 1.0 to 10.0 mg. and averaged 4.37 mg. 
for the whole series. These dosages are obviously larger than those 
commonly used in clinical practice. They are comparable, however, to 
the amounts of stilbene estrogens which have been used by various 
workers. 

. Five of these 39 patients complained of nausea (12.6 per cent) and 
two of nausea and vomiting (5.3 per cent) following one or more treat- 
ments, a reaction incidence of 17.9 per cent during therapy with estra- 
diol carbethoxylate. It is apparent that the production of nausea and 
vomiting is not a characteristic peculiar only to the stilbene estrogens, 
since these reactions also follo’w the use of this esterified natural hormone. 


COMPARISON OF REACTION INCIDENCE PRODUCED WITH NATURAL AND 

STILBENE ESTROGENS 


The reaction incidence with estradiol carbethoxylate is similar to that 
produced by comparable doses of an esterified stilbene in our hands. In 
a series of 136 menopausal patients reported elsewhere® stilbestrol 
dipropionate^ caused vomiting in 1.5 per cent of the patients and nausea 
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Fig. 1. — ^Reactions of patients to different estrogens. 


(including those who vomited) in 14.7 per cent of the jiatients. In an 
incomplete study of the effectiveness of somewhat larger doses of methyl 
ether of stilbestrol, t data have been tabulated for 66 menopausal pa- 
tients. Vomiting was produced in 3.0 per cent of these patients and 
nausea (including those who vomited) in 16.5 per cent of them. 

_ A direct comparison of the natural and stilbene estrogens is possible 
since 37 of the patients given estradiol carbethoxylate had previously 
been treated with stilbestrol dipropionate. These patients wmre not 
selected; that is, no attempt was made to use only patients who had had 
no reactions to stilbestrol dipropionate. Estradiol carbethoxylate w'as 
given to successive patients -whose necessary maintenance dosage of the 
stilbestrol dipropionate was judged to be established as accurately as is 
possible. This procedure was followed because our primary interest was 
to compare the clinical effectiveness of the two compounds. 

In this group of patients there was little difference between the stil- 
bestrol dipropionate and the estradiol carbethoxylate in the occurrence 
of reac tions (Fig. 1). During the course of therapy wfith stilbestrol 

side^abom^^ through the courtesy of Doctors C. O. Miller and C. H. Jlellish of Lake- 
PrdScts'^Ina courtesy of Dr. Franz Schmelkes of Wallace and Tieman 
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E. L. Griffin, M.D., and R. C. Benson, M.D., New York, N. Y. 
(From the Department of Ohstetrics and Gynecology, Cornell University Medical 
College, and the New York Hospital) 

L ocal anesthesia has been used for many years in this country in 
^ gjTiecologic surgery. There are those^"® who have strongly ad- 
vocated its use and have employed it with satisfactory results. Bartlett^ 
found a mortality rate from ether anesthesia of 0.15 per cent, or one case 
in 738. Rollison® encountered six deaths in 6,062 patients receiving a 
general anesthetic, but no anesthetic deaths in 1,981 cases receiving local 
anesthesia. Moreover, local anesthesia has been found to produce fewer 
pulmonary complications, reduce deh 5 ’^dration and acidosis as well as 
gastrointestinal disturbances. 

Spinal anesthesia has its advocates and in some hands it can ap- 
parently be used with great safety. However, those who have studied 
large series of cases from many clinics are of the opinion that operations 
performed under spinal anesthesia carry a definite hazard. Babcock,® 
for example, in a series of 215,000 patients receiving spinal anesthesia, 
recorded 75 anesthetic deaths, or one in 2,867 cases. Bower et al.^ after 
a careful study stated that, "spinal anesthesia is responsible for more 
deaths than any other anesthetic in proportion to the number adminis- 
tered. ” 

We, at the New York Hospital clinic, have like^vise been impressed 
with the advantages of local anesthesia. We began by using it only in 
cases having definite medical complications. These results were so satis- 
factory that its use Avas extended to include many uncomplicated cases 
and elderly women. We have been repeatedly impressed by its relative 
safety and by an apparent decrease in morbidity, shock, and blood loss. 
These latter points have never been properlj^ analyzed in previous pa- 
pers, nor has the problem of the aged gynecologic patient been properly 
considered. With this in mind, Ave have analyzed our results Avith local 
anesthesia. 

MATERIAL 

This material Avas draAvn from the records of the Gynecological Sety- 
ice of the Lying-in Hospital from January, 1936, to December, 1940, in- 
clusive. These eases represent all the major gynecologic operations per- 
formed under local anesthesia from both the private and ward services 
during these years. The number of vaginal operations was 177, and 
the abdominal 23, a total of 200 cases (Table I) . The control material 
consisted of 177 major vaginal and 100 major abdominal operations per- 
formed under general anesthesia. These were consecutive cases, but 
Avere limited so that the percentage of operations performed each year 
Avas the same for both types of anesthesia. This AA'^as necessary because 
the number of operations performed under local anesthesia steadily in- 
creased each 'year. 
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to those of stilbestrol and related compounds. The amounts in ordinary 
clinical usage are insufScient to cause such responses. 

The toxic actions and pathologic changes which have been produced 
in experimental animals with stilbestrol have been mentioned in several 
clinical articles. The manner in which these references have been pre- 
sented seems unfortunate to me. It is quite true that, if given in 
sufficient quantities, stilbestrol is capable of producing grave pathologic 
effects.®"® However, we believe it should have been emphasized that the 
doses necessary to produce these effects must be 3,000 to 3,000,000 times 
the physiologic dose in the animals concerned. Of even greater im- 
portance is the neglected fact that equally potent amoruits of the natural 
estrogens are also toxic and cause similar pathologic changes.®"^® These 
effects, therefore, are not peculiar to stilbestrol, but are characteristic of 
estrogens in general. The fact that tremendous overdoses of estrogens 
are capable of producing truly toxic effects in experimental animals is, 
however, not of clinical importance. There are few substances of 
therapeutic value which are not toxic when given in equall}’- tremendous 
overdoses. 

SUMMARY 

An esterified natural estrogen, estradiol earbethoxjdate, has been 
used in treating 39 menopausal patients. Thirty-seven of these patients 
had previouslj’- been given stilbestrol dipropionate. The incidence of 
undesirable side reactions was as high with estradiol carbethoxylate as 
with the stilbestrol dipropionate. Twenty-nine of these patients were 
given methyl stilbestrol subsequent to the estradiol carbethoxylate and 
showed approximately the same reaction incidence with both substances. 

It is believed that nausea and vomiting are nonspecific responses which 
may be evoked by very high doses of natural as well as synthetic 
estrogens. 
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Calero, Carlos M.: Menstruation During Pregnancy, Eev. de gj'uec. e. d’obst. 

(Bio de Janeiro) 2: 69, 1940. 

After reporting the medical history of a case, the author reviews the causes of 
hemorrhage during pregnancy. Going into details concerning all possible types of 
such hemorrhages including an analysis of chemic and cytologic changes in preg- 
nant and menstruating women, he definitely concludes that the case presented is 
one of menstruation during pregnancy. 


JlARIO A. Gastallo. 
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posited at this point, blocking the internal pudic nerve as it passes dorsal to the spine 
of the ischium just before entering Alcoek’s Canal. The needle is then withdrawn 
until it lies just beneath the skin. The direction is then changed laterally toward 
the tuberosity of the ischium, and the needle is then inserted until the point strikes 
the bone. Five cubic centimeters are injected while the needle is gradually with- 
drawn. This anesthetizes the large perineal branches of the posterior cutaneous 
femoris. The needle is again ■ndthdrawm until it lies just beneath the skin and its 
direction is changed vertically upward. While it is advancing, 5 c.c. is deposited in 
the subcutaneous tissue of the labium majus, blocking off the perineal libers of the 
ileoinguinal nerve. 

Table I. List of Operations 


OPERATION 


NO. CASES 

General Anesthesia: A. Vaginal Operations 


Anterior and posterior repair 


71 

Manchester operation and posterior repair 


78 

Vaginal hysterectomy 


7 

Eepair of fistula 


2 

Amputation of cervix and posterior repair 
Watkin's interposition and posterior repair 


10 



Excision of cervix 


1 

Eepair of hernia of cul-de-sae of Douglas 


2 

Vulvectomy 


1 

Anterior and posterior repair and laparotomy 


3 


Total 

177 

B. Abdominal Operations 

Hysterectomy and salpingo-oophorectomy 


57 

Panhysterectomy 


2 

Uterine suspension 


16 

Myomectomy 


8 

Oophorocystectomy and appendectomy 


15 

Exploratory laparotomy 


2 


Total 


Local Anesthesia: A. Vaginal Operations 


Anterior and posterior repair 


77 

Manchester operation and posterior repair 


75 

Vaginal hysterectomy 


1 

Eepair of fistula 


4 

Amputation of cervix and posterior repair 


3 

Eepair of third degree laceration 


1 

Watkin’s interposition and posterior repair 


1 

Excision of cervix 


1 

Eepair, hernia cul-de-sae of Douglas 


1 

Vulvectomy 


3 

Le Port 


10 


Total 

177 

B. Abdominal Operations 



Hysterectomy 


2 

Panhysterectomy 


1 

Oophorocystectomy 


7 

Tubal ligation 


2 

Exploratory laparotomy 


10 

Abdominal and vaginal 


1 


Total 

23 


"The procedure is repeated on the opposite side, the operator using the same 
finger of the right hand. Tlie vaginal mucosa and skin of the perineal area as high 
as the clitoris becomes anesthetized in five minutes. Eelaxation of the levator am 
and perineal muscles is usually complete at this time.” 

Some operators prefer to locate the ischial spines per vaginam rather than rectally 
thereby avoiding the rectum as a source of contamination. One per cent procaine 
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METHODS 

Whether a vaginal or abdominal operation is to be performed, the fol- 
lowing preliminary medication is administered : Pentobarbital sodium 
0.1 Gm. the night before operation and 0.2 Gm. an hour and one-half 
prior to operation, supplemented by morphine sulfate 0.010 Gm. and 
scopolamine hydrobromine 0.0004 Gm. one hour later. 

The technique for local pudendal and perineal block anesthesia is 
essentially that described by Urnes® (Fig. 1). 



1- — ^Uiagram showing local infiltration technique of the nerves of the female 
penneum. Superficial and deep innervation is shown on the right and left sides of the 
respectively. I., Ilioinguinal nerve ; P.h., posterior labial nerve ; P.F.C., pos- 
wl;'' (®'riora-l cutaneous nerve, perineal branch; Pe., perineal nerve; I.H., inferior 
of'w I : D.N.C., dorsal nerve of clitoris ; Pu., pudendal nerve ; S.I., spine 

oi isciiium ; T.I., tuberosity of ischium ; IF., wheal, intradermal. 

With tlie patient in the exaggerated lithotomy position, intradermal wheals are 
made bilaterally, halfway between the rectum and the tuberosity of the ischium. The 
anesthetic used is 0.5 per cent procaine. The index finger is inserted into the rectum 
to palpate the ischial spines. A 10 cm. needle is passed horizontally through the 
cutaneous wheal directly to the spine, and is allowed to slip just under and bej-ond 
' • Because of the direction of the needle and the guiding finger in the rectum, 
lore is no danger of piercing the rectum. From 10 to 15 c.c. of solution is de- 
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ing the convalescent period. By morbidity is meant a temperature rise 
to 38.0° C. (100.4° F.) on any two postoperative days excluding the day 
of operation, from the first to the tenth day, temperatures being taken 
orally eveiy six hours. 

Table HI. Postoperative Complications 


LOCAL ANESTHESIA 

GENERAL ANESTHESIA 

Vaginal Operations (177 Cases) 

Vaginal Operations (177 Cases) 

Febrile 

Postoperative shock 
Urinary tract infection 
Eespiratory infection 
Deaths (1) 

22.5% 

7.9 

13.G 

3.9% 

Febrile 

Postoperative shock 
Urinary tract infection 
Eespiratory infection 
Deaths (0) 

32.2% 

17.6 

13.0 

1.2% 

Abdominal Operations (S3 Cases) 

Abdominal Operations (100 Cases) 

Febrile 

Postoperative shock 
Urinary tract infection 
Respiratory infection 

39.1% 

4.3 

8.7 

S.7% 

Febrile 

Postoperative shock 
Urinary trace infection 
Eespiratory infection 
Deaths (1) 

43.0% 

4.0 

1.0 

7.0% 

Total Cases (Abdominal and Vaginal: 
SOO Cases) 

Total Cases (Abdominal and Vaginal: 
277 Gases) 

Febrile 

Postoperative shock 
Urinary tract infection 
Eespiratoiy infection 
Deaths (2) 

24.5% 

7.5 

13.0 

4.5% 

Febrile 

Postoperative shock 
Urinary tract infection 
Eespiratory infection 
Deaths (1) 

36.1% 

12.6 

8.7 

3.2% 


There were three deaths (Table III) in the entire series. Of these, 
only one could be attributed to the anesthetic, which was in this particu- 
lar case, gas-oxygen-ether. This patient died on the operating table, ap- 
parently of respiratory collapse, directly after opening the abdomen. 
The two other deaths occurred during the convalescent period and were 
in patients in whom local anesthesia had been used. There is, however, 
no evidence to indicate that either of tliese deaths were associated with 
the anesthetic agent. One patient died on the second postoperative day 
of advanced carcinomatosis and heart disease, the other died on the four- 
teenth postoperative day following a pulmonary embolus after an afebrile 
course. 

CASE REPORTS 

Case 1. — (No. 157934). The patient was a 35-3^ear-old colored fe- 
male admitted to the Lying-in Hospital with a diagnosis of myoma uteri. 
Her general phy^sical examination was entirelj’’ normal. Blood pressure 
was 140/90, with the cardiac findings otherwise not remarkable. A 
supravaginal hysterectomy was recommended. After routine preop- 
erative analgesia of morphine and atropine, the anesthetic was begun. 
Nitrous oxide-oxj'^gen mixture, administered by’' the closed method was 
used for the induction, this being supplemented by ether. The oper- 
ation had proceeded as far as division of the round ligaments and 
clamping of the uteroovarian ligament on one side, when respirations 
ceased. Artificial respiration and stimulants produced no response. 
She received a total of 30 e.c. of ether, the duration of the anesthetic 
bhing forty^-two minutes, the operating time fifteen minutes. The clin- 
ical cause of death was nitrous oxide-ether narcosis mth respiratory 
collapse. Autopsy was obtained and showed no significant lesions. 
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is used in some instances instead of 0.5 per cent. In selected cases epinephrine is 
added to control bleeding and to prolong the anesthetic. To avoid injection of the 
solution into the blood stream, constant movement of the needle is necessary. 

Anesthesia for abdominal operations is obtained by the systematic infiltration of 
a procaine solution in the skin of the abdominal ■wall beginning in the midline and 
extending laterally for a distance of 4 or 5 cm. After a period of three to five 
minutes, the skin and subcutaneous tissue to the fascia of the recti are incised. 
In a similar manner, the fascia is infiltrated and the muscle, if desired. The parietal 
peritoneum is infiltrated in the midline and to either side prior to incision, the thin 
filmy layers standing out in relief when the solution is gently injected. Further 
infiltration of the round, broad, and uterosacral ligaments and the visceral peritoneum 
may be carried out, depending on the extent of the operation. Two hundred to 
300 c.c. of procaine is usually sufficient to produce a satisfactory anesthetic. Ee- 
tractors should be avoided, tissues should be handled as gently as possible and packs 
should be used only when absolutely necessary. 

ANESTHETIC RESULTS 

We have attempted to evaluate the results of the anesthesia in the fol- 
lowing manner : Grade 1, an entirely satisfactoiy result. Grade 2, a 
partially satisfactory result, the procaine affording satisfactory relief 
of pain for at least one hour but requiring an inhalation anesthetic there- 
after. Grade 3, a failure. 

We obtained Grade 1 anesthesia in 82.8 per cent (Table II) of the 177 
major vaginal operations, 6.7 per cent Grade 2 results, and 10.1 per cent 
Grade 3, or failures, a result which compares favorably with Mathews,® 
who in 443 major and minor vaginal operations, obtained 70 per cent 
excellent results, 28 per cent good results, and 1.8 per cent failures. 
Gellhorn^ also using the infiltration technique, rather than the pudendal 
block, obtained 64.5 per cent excellent results, 31.5 per cent good results, 
but requiring supplementary inhalation anesthesia, and 4 per cent 
failures in 82 eases of vaginal hysterectomy. 

In 23 abdominal operations, we were able to obtain similar results 
to those obtained in vaginal operations, with 78.3 per cent, Grade 1, 13 
per cent Grade 2, and 8.7 per cent failures. In both series, not a single 
instance of sensitivity to procaine ■was encountered. 

Table H 


Local Vaginal Operations (177 Cases) 

Anesthetic results: Grade 1 S2.S% 

Grade 2 6.7% 

Grade 3 10.1% 

Local Abdominal Operations (23 Cases) 

Anesthetic results: Grade 1 78.3% 

Grade 2 13.0% 

^ Grade 3 8.7% 

All Local Operations (200 Cases) 

Anesthetic results: Grade 1 82.5% 

Grade 2 7.5% 

Grade 3 10.0% 


POSTOPERATIVE COMPLICATIONS 

In the analysis of posto])erative results, we have attempted to deter- 
mine the mortality, morbidity, and other significant complications dur- 
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PREOPERATIVE COMPLICATIONS 

Any consideration of postoperative morbidity and mortality must be 
interpreted in the light of the preoperative condition of the patient. 
Hypertensive cardiovascular disease was found in 45.7 per cent of the 
patients having vaginal operations under local, but in only 5.8 per cent 
of those receiving a general anesthetic (Table IV). This diagnosis was 
corroborated in each incidence by a medical consultant. Similarly, the 
other forms of heart disease were likewise more frequent in the former 
gi’oup. Diabetes was noted in 8.5 per cent of the patients receiving 
procaine while being present in 1.69 per cent of the general vaginal 
patients. Respiratory disease occurred in 12.9 per cent of the former 
and 2.25 per cent of the latter. Urinary tract disease was not a com- 
mon finding in these patients preoperatively, for it was not observed 
in a single patient receiving a general anesthetic and in only 2.8 per 
cent of the other group. 

Table IV. Preoperative Complications 



HYPERTENSIVE 

cardio- 

vascular 

DISEASE 

OTHER 

CARDIAC 

DISEASE 

BLOOD 

PRES- 
SURE 
140/90 
OR + 

RESPIR- 

ATORY 

DISEASE 

DIABETES 

ANEMIA 

General abdominal 
(100 cases) 


1.0% 

10.0% 

3.0% 


2.0% 

General vaginal 
(177 cases) 


0.56 

20.3 

2.25 

1.69 

1.68 

Local abdominal 
(23 cases) 

34.7 

13.0 

60.8 

8.6 

4.3 

8.6 

Local vaginal 
(177 cases) 

45.7% 

1 4.5% 

61.0% 

12.95% 

8.5% 

1.12% 


THE AGED PATIENT 

It has been shown that the life expectancy of tlie general population 
has steadily increased, necessitating, therefore, the care of patients of 
more advanced years. Recent releases from the Bureau of Census 
based on the 1940 decennial census reveals^® that, “The median age of 
the population of the United States increased to 28.9 years in 1940, 
from 26.4 years in 1930. Furthermore, the persons 65 years of age 
and over now number 8,956,000, an increase of 35 per cent over the 
number in this group in 1930.” Through the medium of local anes- 
thesia, we have been able to reduce the risk of operative complications 
in aged individuals. In recent years, we have operated upon many 
elderly women whom previously we sliould have turned away as too 
great risks. The average age of the patients operated upon under 
local anesthesia was 53 years, while those of the control group averaged 
41.5 years (Table V). 

Table V 


OPERATIONS CASES AVERAGE AGE 


General abdominal 

100 

35.84 years 

General vaginal 

177 

44.7 years 

Local abdominal 

23 

47.2 years 

Local vaginal 

177 

53.8 years 


Average age for group: 46.4 years. 

Average age for all locally anesthetized patients: 53.0 years. 
Average age for all generally anesthetized patients: 41.5 years. 
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Case 2. — (No. 260072). The patient was a 70-3’'ear-old, white woman 
who was admitted to the Gynecological Service with a diagnosis of prob- 
able carcinoma of the ovary. She presented, in addition, hypertensive 
cardiovascular disease (blood pressure 180/100) and a microcytic hypo- 
chromic anemia (hemoglobin 7.0 Gm.). Medical consultation was ob- 
tained and although the patient was considered to be a poor operative 
risk, laparotomy imder local anesthesia for the investigation of the pel- 
vic mass was deemed advisable. A blood transfusion was given preopera- 
tively and preoperative medication included pentobarbital sodium 0.1 
Gm., morphine sulfate 0.010 Gm., and scopolamine hydrobromide 0.0003 
Gm. Procaine 1 per cent was used for infiltration of the anterior ab- 
dominal wall. The pathologj^ ivas 'found to be an advanced ovarian 
malignancy and after biopsy of a small portion of the omentum, the 
incision was immediately closed. The operation lasted forty minutes, 
and the patient’s condition was good throughout. The patient’s course 
was steadily downhill after the first day postoperative. While receiving 
a transfusion on the second daj'’, the patient died. The blood was re- 
matched and was found to be compatible. Death was considered to be due 
clinically to heart failure. Autopsy confirmed the findings of advanced 
serous cystadenocarcinoma of the ovary ivith multiple metastases together 
with thrombi in the right auricle and ventricle. 

Case 3. — (No. 260750). The patient a 62-year-old, Jeivish house- 
wife, was admitted to the Gynecological Service wdth a diagnosis of cys- 
toeele, reetocele, and hypertensive cardiovascular disease. Blood pres- 
sure was 160/110. The remainder of the physical and laboratory studies 
were not remarkable. A dilatation and curettage, cervical polypectomy 
and an anterior and posterior eolporrhaphy ivere performed, using 1 
per cent procaine, local pudendal block anesthesia. The patient -with- 
stood the procedure well. On the day of operation, the temperature 
rose to 38.0° 0., this being the only day on which she had fever. She 
was allowed out of bed on the morning of the fourteenth postoperative 
day without apparent ill effects. During that afternoon, she -urns again 
allowed up, and while standing beside her bed, she collapsed. Routine 
stimulants and artificial respiration Avere of no avail and the patient 
died within fifteen minutes. The clinical cause of death, confirmed by 
autopsy, Avas pulmonary embolus originating from a pehuc thrombo- 
phlebitis. 

The morbidity rate in the group of patients operated upon under 
local anesthesia Avas 24.5 per cent, as compared AAuth 36.1 per cent for 
those^ patients recemng general anesthesia (Table III). This reduc- 
tion in morbidity is all the more significant Avhen it is realized that those 
patients receiving procaine anesthesia Avere poorer risks than those oper- 
ated upon under general anesthesia. 

The number of patients developing postoperatNe shock Avas sub- 
stantially decreased by local anesthesia, 7.5 per cent developing shock 
as compared Avith 12.6 per cent in the general group. This may be 
partially explained by a decrease in blood loss although the actual 
measurement of blood Avas not carried out. 

Respiratory disease occurred postoperathmly in 4.5 per cent of those 
patients receiving local as compared with 3.2 per cent of those receiving 
pneral anesthesia. The incidence of respiratory disease preop erath'ely, 
hoAvever, Avas 12.5 per cent in the former but only 2.5 per cent in the 
latter. 



TWIN PREGNANCIES IN THE SERVICE OF THE 
CHICAGO LYING-IN HOSPITAL 

Edith L. Potter, M.D., Ph.D., and Allan B. Crunden, M.A., M.D., 

Chicago, III. 

(From the Department of Obstetrics aiuhGynecolotjy, The University of Chicago and 

the Chicago Lying-in Hospital) 

T wins are of perennial interest not only to the obstetrician who 
delivers them but also to the embryologist, geneticist, or any scientist 
who may have an opportunity to observe them. The obstetrician is well 
aware of the dangers to the fetus and the increase in maternal complica- 
tions which frequently occur with multiple pregnancies. The present 
series covering a period of ten years furnishes additional data on the 
probability of premature birth, maternal complications, and fetal and 
neonatal death. 

Prom the opening of the present Chicago Lying-in Hospital IMaj’- 25, 
1931, until Jan. 1, 1941, there were 25,583 women delivered in the 
hospital and 5,548 by the Home Service Department. Among those in 
the hospital there were 281 who had twin pregnancies, and 2 who had 
triplets ; of the home deliveries 52 had twins, none triplets. This is an 
incidence of 1:91 for twins among women in the hospital, 1:106.6 for 
women delivered at home, and 1 :93.4 for the total 333 twin pregnancies. 
The incidence is slightly lower than that for the country as a whole. In 
the United States registration area, approximately one in every 87 preg- 
nancies results in a multiple birth.^ 

Three of the mothers in the hospital and one mother at home delivered 
one reportable infant and one Avhose size and Aveight placed it in the 
nonreportable group (abortions). In addition, one patient had one 
fetus in the uterus and one in the Fallopian tube. Since the conditions 
surrounding the fetus in utero Avere those of a single pregnancy this 
case is omitted from the folloAving discussion, and the figures are based 
on 332 tAvin pregnancies Avith 660 reportable infants. 

A complete record of the incidence of tAvins among abortions in Avhich 
the larger fetus Aveighed less than 400 Gm. is not available. Among 
approximately 1,200 abortions, hoAveA''er, there are one knoAvn set of 
triplets and at least 12 pairs of tAvins. 

Previous Pregnancies. — Only 29.6 per cent (98) of tlie women in tliis series were 
primigravidas, in comparison to 42 per cent of primigravidas among the total 
number of women delivered at home and in the hospital during the same period. 
The remaining 70 per cent of patients with twins were distributed as follows: sec- 
ond pregnancy 25.3 per cent (84), third pregnancy 19.2 per cent (64), fourth 
pregnancy 8.1 per cent (27), and in the fifth to eleventh pregnancies 17.8 per cent 
(59). The average number of previous pregnancies was 1.89 for all patients with 
an average of 0.31 (16.5 per cent) of these ending in abortions. The 104 abortions 
occurred among 92 women, only 27.7 per cent of those in tliis series having had 
one or more pregnancies which terminated in this manner. 
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It is of interest that we found a total of 57 patients over 60 years 
of age, 7 of these having passed 70, all operated upon under local 
anesthesia without a single anesthetic death and with a morbidity rate 
of but 12.7 per cent. 

SUMMARY 

1. A total of 200 major gjuieeologie operations were performed with- 
out reaction to procaine. 

2. In the same series, there were two deaths during the postoperative 
period, neither attributable to the anesthetic agent. 

3. In a control series operated upon under general anesthesia, there 
was one anesthetic death considered due to nitrous oxide-ether narcosis. 

4. The morbidity rates for the local and general anesthesia series 
were: 24.5 per cent and 36.1 per cent, respectively. 

5. Postoperative shock was reduced from 12.6 per cent using general 
anesthesia to 7.5 per cent using local. 

6. Kespiratory infections occurred postoperatively in 4.5 per cent 
of the local group as compared with 3.2 per cent of the general series. 
However, the incidence of respiratory disease in the former was 12.5 
per cent and 2.5 per cent for the latter preoperatively. 

7. Urinary tract disease occurred postoperatively in 13.0 per cent of 
patients receiving procaine anesthesia as against 8.7 per cent of those re- 
ceiving general anesthesia. However, 3.5 per cent of the local group 
had urinary tract pathology prior to operation, but none of the patients 
operated upon under general anesthesia were so affected. 

8. The average age of patients operated upon under local was 53.0 
years, while those of the control group averaged 41.5 years. 

9. Fifty-seven patients over 60 years of age w’ere operated upon, 
using procaine anesthesia, without an anesthetic death, and with a mor- 
bidity rate of 12.7 per cent. 


CONCLUSIONS 

-^iiy type of gynecologic vaginal operation can be satisfactorily per- 
formed under perineal-pudendal block local anesthesia wdth reduction 
of the mortality and morbidity. Gynecologic abdominal surgery per- 
formed under local anesthesia, wdiile less satisfactory in general, may be 
used advantageously in selected cases. 

Local anesthesia by its safety has extended the scope of surgery and 
IS the method of choice for anesthesia in the elderly woman. 

We wish to express our appreciation to Dr. H. J. Stander whose interest and 
encouragement have made this study possible, and to Miss Elizabeth Broedel for 
iier excellent illustration of the technique employed. 
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The average difference between the weights of the 2 fetuses is shown in Table II. 
When the larger fetus weighs between 2,000 and 3,500 Gm., the smaller fetus 
weighs about 12 per cent less. In fetuses weigliing less than 2,000 Gm., the difference 
is proportionately somewhat less, in fetuses over 3,500 Gm. the difference is some- 
what greater. 

Of reportable twin infants, 49.4 per cent were at term according to weight in 
contrast to 94.8 per cent which were at term among 1,000 unselected single infants 
from this hospital. 

Table I. Weight in Eelation to Length of Gestation 


length of gestation 
from first day of last 
MENSTRUAL PERIOD 

SINGLE PREGNANCIES 

1,000 CASES 

TWIN PREGNANCIES 

332 CASES 

PREG. 

% 

MEAN 

WEIGHT 

COEF- 

FICIENT 

OF devi- 
ation 

PREG. 

% 

MEAN 

WEIGHT 

COEF- 

FICIENT 

OF DEVI- 
ATION 

Total pregnancies 

100 

3405.8 

157.2 

100 

2391.5 

204.9 

Term (265-295 days) 

77.55 

3418.3 

140.6 

52.81 



200-209 

— — — — 



2.15 

iltB 


210-219 

_ — — — 



2.33 


196.9 

220-229 

0.7 

2716.6 

152.3 

5.57 

2157.1 

136.5 

230-239 

0.6 

2050.0 

238.0 

7.36 

1900.0 


240-249 

1.92 

2923.6 

121.1 

10.05 

2300.9 


250-259 

2.43 

3133.3 

180.2 

14.54 

2388.7 

144.5 

260-269 

9.5 

3098.9 

142.7 

19.56 

2553.7 

124.7 

270-279 

27.4 

3325.0 

136.9 

25.08 

2724.6 

137.7 

280-289 

31.85 

3591.0 

122.3 

10.59 

2767.2 

143.3 

290-299 

19.21 

3618.6 

131.6 

2.16 

2975.0 


300-309 

4.15 

3650.0 

110.8 

0 

0 

— . — _ 

310-319 

1.84 

3556.0 

104.8 

0 

0 


320-f 

0.40 

3777.0 

130.4 

0 

0 

— 


Table II. Length of Gestation in Eelation to Weight at Birth 


1 

[ SINGLE PREGNANCIES 

1 TWIN PREGNANCIES 



MEAN 



MEAN 


AV. DIF. 




LENGTH 

COEF. 


LENGTH 

COEF. 

IN WEIGHT 

COEF. 

WEIGHT IN GRAMS 

PREG. 

OP 

OP , 

PREG. 

OF 

OF 

OF FIRST 

OF 


/o 

GESTA- 

DEV. ! 

/o 

GESTA- 

DEV. 

AND SEC- 

DEV. 



TION 

1 


TION 


OND TWIN* 


Total pregnancies | 

Qini 

281.7 

12.4 


256.2 

25.4 




Term (over 2,500 


282.4 

12.5 

47.3 

268,8 

13.3 

__ 



Gm.) 









1-499 

0.0, 




1.2 


__ 


__ 

500-999 

0.0 



— 

4.7 


__ 


1 

1,000-1,499 

0.2 

— — 


5.2 

225.7 

8.3 




1,500-1,999 

0.4 

243.7 

11.4 

15.6 

246.6 

6.6 

162.5 

30.0 

2,000-2,499 

3.6 

259.4 

15.1 

25.9 

258.6 

5.3 

278.6 

199.5 

2,500-2,999 


275.6 

14.9 

32.0 

267.3 

12.7 

322.8 

280.6 

3,000-3,499 


282.8 

12.9 

13.9 

271.1 

13.9 

437.7 

100.2 

3,500-3,999 


285.2 

11.6 

1.5 

281.4 

6.4 


299.0 

4,000-4,499 

8.7 

287.2 

11.3 







— 

4,500 or over 

1.3 

292.1 

5.4 

— 

— 

— 

— 

— 


♦The larger of the two Infants determined the grouping. 


Length of Gestation . — Calculated from the first day of the last menstrual period 
the average length of gestation in the 1,000 unselected single pregnancies mentioned 
above was 281 days. The average length of gestation in all of the twin pregnancies 
was 256 days. There is a much greater variation in the length of gestation in twin 
than in single pregnancies. Seventy-seven per cent of the single infants were de- 
livered within fifteen days of the calculated term date (265 to 295 days from the 
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Two women had successive sets of twins, one in the first and second pregnancies, 
one in the seventh and eighth pregnancies, both of which are included in this series ; 
two had twin pregnancies which were not successive (second and fourth, and un- 
known and ninth) and only one set of each is included. In most instances a definite 
history of the occurrence of twins among the relatives of the patient is lacking. In 
the triplet abortions, not included in this series, the siblings of the patient include 
two sets of twins. 

Birth Weight . — The State of Illinois requires registration of all births and still- 
births in which the infant is advanced to the fifth month of gestation. Since the 
calculated gestational age is often inaccurate if based only on menstrual history, 
it seems more desirable to use a classification including weight and length in ad- 
dition to menstrual age. All babies born in this hospital are grouped according 
to these three criteria, and this classification, having been given in several previous 
puhlications,2-4 will not be repeated. Since practically all infants born before 
the end of the seventh lunar month fail to survive (weight at this time about 
1,000 Gm.) these infants are separated into a special group which must be reported 
in mortality statistics even though they cannot be expected to live. An average of 
35 per cent of those between 1,000 Gm. and 1,500 Gm. will survive, and it does 
not seem justifiable to consider, as do many authors, 1,500 Gm. as the lower limit 
of viability. In this paper those below 400 Gm. are considered as abortions, 400 
to 1,000 Gm. as previable; 1,000 to 2,500 Gm. as premature and those over 2,500 Gm. 
as at term. Forty-three and six-tenths per cent of the twins were premature in 
contrast to 5.83 per cent of single pregnancies, and 5.2 per cent were previable in 
contrast to 0.52 per cent of single pregnancies occurring in this hospital. In his 
series of 503 twin infants over 1,500 Gm., Guttmachers states that 56 per cent were 
of term weight, 44 per cent premature, but over 1,500 Gm. In the present series 
53.3 per cent of the twins over 1,500 Gm. weighed over 2,500 Gm. 

Dividing the twins into those delivered in the hospital and at home, it is interest- 
ing to note the higher incidence of infants weighing more than 2,500 6m. among 
those delivered at home; in the latter group 64.5 per cent were over 2,500 Gm., in 
those delivered in the hospital only 49.4 per cent. 

The average birth weight of 1,000 single infants delivered in this hospital was 
3,405 Gm. ; for this entire group of twins the av'erage w'eight was 2,391 Gm., the 
latter having a birth weight only 70 per cent as great as that of an infant which 
has not shared the uterine cavity with another. Among these 1,000 infants, the 
average birth weight of those in which the length of gestation was considered as 
being at term (767 infants with a period of gestation of 265 to 295 days) was 
3,418 Gm. ; the average birth weight of twins at term (219 infants) was 2,706 Gm., 
the latter being 82 per cent of the former. The difference between 70 per cent in all 
pregnancies and 82 per cent in infants delivered within two weeks of term is ac- 
counted for by the greater incidence of the premature onset of labor among twin 
than among single pregnancies. The average weight together with the degree of 
variability and the percentage of cases falling in each group are shown in relation 
to the length of gestation in Table I. Daisers in his group of 489 twins found that 
twins tended to weigh more than single fetuses until about the two hundred and 
thirty-fifth day of gestation, during the next two weeks they were about equal in 
weight, and from then on until 280 days the weight of the twins was proportionately 
less. This was not borne out in the present series, the twins having a consistently 
lower mean weight than that of the single fetuses of corresponding gestational age. 

In 118 pregnancies both infants were at term according to weight; the one 
weighed more than 2,500 Gm. and the other between 1,000 and 2,500 Gm. in 83; 
one weighed over 2,500 and the other less than 1,000 in 3 ; and one was at term, the 
other an abortion in one ease. In 102 pregnancies, both were in the premature 
weight group, in 13 both were previable, in 2 one was in the premature, the other 
in the previable group, in 3 one was in the previable group, the other in the group 
of abortions. In 2 cases each, one infant was at term and the weight of the other 
unrecorded, one was premature and the other unrecorded, and in 4 the weights of 
both infants were unrecorded. The total infants at term numbered 325, premature 
290, previable 34, abortions 4, unrecorded 11. 
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among twins in 15.3 per cent; breech delivery in 3.2 per cent, among twins in 25.1 pei- 
cent; version and extraction in 0.8 per cent, among twins in 17.5 per cent; cesarean 
section in 4.5 per cent, among twins in 6.6 per cent. Of the total 256 versions and 
extractions, 115 (45 per cent) were performed for the delivery of second twins. 

Mortality in Belation to Time of Death . — Among the 332 twin pregnancies, there 
were 28 (8.4 per cent) mothers who had neither baby living ten days after confine- 
ment, 36 (10.8 per cent) who had onl 3 ' one, and 268 (80.8 per cent) who had 
two living. There was a total mortality among the 664 offspring of 13;8 per cent 
(92), divided into 56 (59.8 per cent) neonatal deaths, 32 (35.9 per cent) still- 
births and 4 (4.3 per cent) abortions. These were divided into first and second 
twins as shown in Table IV. 

Table TV. Mortality in Eelation to Time op Death 


Stillbirths : 

Both stillborn 

6 

First living; second stillborn 

12 

Second living; first stillborn 

7* 

Neonatal deaths: 


Both died 

16 

First living; second died 

12 

Second living; first died 

5 

Neonatal death and stillbirth: 

First died; second stillborn 

4* 

Second died; first stillborn 

2 


‘Includes two abortions (stillbirths). 


The total mortality for the first bom of twins is 12.0 per cent (25 neonatal deaths, 
15 stillbirths), for the second born 15.6 per cent (30 neonatal deaths, 22 stillbirths). 
If, however, only the viable, nonmacerated fetuses and infants are considered, 
the mortality rates for first and second twins are almost identical as there are 21 such 
first born twins and 22 second bom twins. 

Mortality in Belation to Weight . — The total mortality among twins in which at 
least one twin had reached a reportable • age was 13.8 per cent (Table V); this is 
over three times the mortality for total pregnancies which, during the same period, 
was 4.3 per cent. The higher total mortality rate is due to the larger number of 
previable fetuses and the greater proportion of viable premature infants than is 
found in the total deliveries. The general mortalitj^ for infants weighing over 
2,500 Gm. is 1.9 per cent and for twins is slightly higher (2.4 per cent). The total 
hospital rate, however, for the viable premature infants (1,000 to 2,500 Gm.) is 
almost twice (32.6 per cent) that for twins of similar weight (19.6 per cent). This 
is largely accounted for by the greatly decreased incidence of stillborn fetuses in 
this weight group (15.2 per cent of all infants, 5.5 per cent of twins), although 
there is also a slightly lower incidence of neonatal deaths (17.4 per cent of all 

Table Y. Mortality in Eelation to Weight 


weight in 

GRAMS 

TOTAL 

BIRTHS 

NEONATAL 

DEATHS 

STILLBIRTHS 

TOTAL 

NUMBER 

MORTALITY 
PER CENT 

2,500 and over 

325 

6 

2 

8 

2.4 

2,000-2,499 

175 

1 

5 

6 

3.4 

• 1,500-1,999 

83 

9 

5 

13 

15.4 

1,000-1,499 

32 


6 

24 

75.0 

■ 400- 999 

34 


14 

34 

100.0 

Under 400 

4 


3 

4 

100.0 

.No record 

11 


2 

3 


Total 

664 

55 

37 

92 

13.86 
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first day of tlie last menstrual period). Among twins only 52.8 per cent were de- 
livered within this same period. The majority of twins (87 per cent) were delivered 
before 280 days while less than half of single infants were delivered before the 
same date. 

The average length of gestation for infants in single pregnancies in which the 
birth weight was within the range considered as normal for an infant at term (2,500 
to 4,500 Gm.) was 282.4 days. The average length for infants in twin pregnancies 
for the same weight group was 268.8 days, or an average of fourteen days less than 
in single pregnancies. Part of this may be accounted for by the proportionately 
greater number of twin infants in the lower weight groups, but when they are 
divided into 500 Gm. groups, the average length of gestation is slightly shorter in 
twins in all of those over 2,000 Gm. (Table II). This suggests that these fetuses 
would have been greater than the average weight for single fetuses had pregnancy 
proceeded to term. 

Sex Haiio . — The infants were of the same sex in 214 pairs of twins and of the 
opposite sex in 118 (female born first in 59, male born first in 59). Among those 
who were of the same sex 94 were females and 120 males. A total of 306 infants 
were of the female sex; 358 were male.* The ratio of female to male infants in 
total births according to the United States Bureau of Vital Statistics,! is 100:105; 
in this series of twins the ratio is 100:117. 

Placenta . — Double placentas were recorded as occurring in 162 pregnancies, single 
or fused in 156, with no record in 15. In 71.1 per cent of the fused placentas 
and 58.5 per cent of the double placentas, the twins were of the same sex. 

The average ratio between the placenta and the infant birth weight is similar 
to that generally considered normal for single pregnancies w’liich according to Adair 
and Thelanders averages 1:7.1. The smaller the infant the lower the ratio and 
this doubtless accounts for the ratio in this series of twins. In the cases where the 
placenta was double, the average ratio was 1:6.7, wliere the placenta was single 
1:6.5, and in the combined group 1:6.64. Adequate statements as to conditions of 
tlie fetal membranes are available only in the recent records. Among 10 of the 
dichorionic and 5 of the monochorionic single placentas, the infants were of the 
same sex; in 9 of the dichorionic and 1 of the monochorionic single placentas, 
they were of opposite sex. It is interesting that of 15 pairs of twins in this group, 
in only one w'ere both infants female. 

Position . — Both twins were in a cephalic position in almost half (159) of the 
total pregnancies. They were both breech in 25, while in 85 the first was cephalic, 
the second breech and in 33 the first was breech, the second cephalic. In 19, one 
tmn was in a transverse position, scapula, etc., and in 11 the position of one or 
both was unrecorded. There are almost twice as many second infants in a breech 
position at the onset of labor as there are first infants (Table III) ; the great 
majority of the unusual presentations, especially scapula, are also found among 
second twins. 


Table III. Position of Tw'in Fetuses at the Onset of Labor 


position 

FIRST TWIN 

SECOND TWIN 

TOTAL 

1 PER CENT 

Cephalic 

261 

194 

455 


Breech 

63 

114 

177 


Other 

2 

16 

IS 


No record 

6 

8 

14 


Total 

332 

332 

664 



Method of Delivery . — The tjq)e of delivery is shown in Table VI. It is interest- 
ing to compare these figures with those obtained from a study of all hospital and 
home deliveries occurring during the same period. Among the 31,131 deliveries in 
that series natural cephalic deliveries occurred in 66.5 per cent of the cases, among 
this series of twins in only 29.5 per cent; low or midforceps in 24.4 per cent, 


The sex of the 4 abortions is included. 
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Table VII. Cause of Death in Delation to Weight 


CAUSE OF DEATH 

first 

TWIN 

1 second twin 

total 

STILLBORN 

NEONATAL 

DEATH 

STILLBORN 

NEONATAL 

DEATH 

Over 2,500 Cm. 






No abnormality — fresh 


2 

1 


2 

No abnormality — mac- 





1 

erated 






Intracranial hemorrhage 




3 

3 

Anoxemia 


1 



1 

Pneumonia 




1 

1 

Malformations 

1 



1 

2 10 

1,000 to 2,500 Gm. 






No abnormality — fresh 

1 

7 

2 

8 

IS 

No abnormality — mac- 

2 


7 


9 

erated 






Intracranial hemorrhage 

1 

1 


1 

3 

Anoxemia 

2 

4 

2 

2 

10 

Pneumonia 


1 


1 

2 42 

Under 1,000 Gm.* 






No abnormality — fresh 

4 

8 

1 

8 

21 

No abnormality — mac- 

2 


2 


4 

erated 






Ruptured liver 


1 



1 

Anoxemia 

1 

1 

1 

3 

6 

Pneumonia 

1 


2 


3 

Malformations 

1 



1 

2 37 

No record of weight 



2 

1 

3 3 

Total 

16 

26 

20 

30 

92 


♦Includes 4 abortions. 


Adairi in 1930 reviewed the incidence of malformations in association with the 
birth of twins in the preceding 25,000 deliveries at the Chicago Lying-in Hospital. 
The incidence of twin to single pregnancies was about 1:70 with malformations oc- 
curring in only 1 per cent of the twin infants. In no instance were both twins of 
the pair malformed. 

Maternal Complications . — Some abnormal state was present during pregnancy in 
34.0 per cent (113) of the mothers bearing twins (Table VIII). The most common 
complication was pre-eclamptic toxemia (62), but the incidence of eclampsia 
was much higher than it was among women with a single fetus. The incidence of 

Table VIII. Mortality in Relation to Maternal Complications 


1 

total MOTHERS 

WITH 

COMPLICATIONS 

MOTHERS WITH 1 OR 
MORE dead infants 
OR FETUSES 

NUMBER OP PETAL 
AND NEONATAL 

DEATHS 

Toxemia 

62 

7 

8 

Eclampsia 

9 

1 

1 

Hypertension 

7 

2 

2 

Nephritis 

1 

1 

2 

Placenta previa 

4 

3 

6 

Syphilis 

3 

0 

0 

Hydramnios 

5 

2 

4 

Pyelitis 

2 

0 

0 

Anemia 

13 

0 

0 

Cardiac 

4 

0 

0 

Hyperthyroid 

2 

0 

0 

Gaucher’s disease 

1 

1 

1 

Total 

113 

17 

24 
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infants, 14.1 per cent of twins). Of tlie infants weighing less than 1,500 Gm., 25 per 
cent survived. In his group of twins GoeckeT reports 10.3 per cent of those in this 
group survived to the tenth day. 

Among the 64 pregnancies in which one or both twins died or were stiUbom, 50 
were of the same sex (21 female, 29 male) and 14 were of the opposite sex. In 
26 the placenta was double, in 36 it was single or fused, and in 2 there was no 
record. Death occurred to one or both tu'ins slightly more frequently (23.0 per cent) 
when the placenta was single than when it was completely double (16.0 per cent). 

Mortality in B elation to Method of Delivery. — The mortality among twins in rela- 
tion to the method of deliverj' is difficult to compare with mortality in single preg- 
nancies because of the greater incidence of prematurity in the former group, a condi- 
tion which necessarily increases the number of deaths regardless of the type of 
delivery. Of greatest significance is the variation in the figures for version and ex- 
traction, the mortality among twins (8.6 per cent) delivered by this method being 
less than one-fourth that of all infants and fetuses delivered (34.5 per cent) in a 
similar fashion (this figure includes twins) (Table VI). The lower incidence is prob- 
ably attributable (1) to the fact that when the operation is performed for the de- 
livery of a single infant, it is done only in the presence of severe complications 
which in themselves greatly endanger the life of the fetus and (2) to the fact that 
it is a much more difficult technical procedure than when performed on the second 
twin. In the latter case the uterus is relaxed and one infant has already passed 
through the birth canal so that the operation itself presents relatively little difficutly. 

Table VI. Mortality in Relation to Method of Delh^ery 



NUMBER OP 

BIRTHS 

STILLBIRTHS AND NEONATAL DEATHS 

method of delivery 

FIRST 

TWIN 

SECOND 

TWIN 

WEIGHT 

UNDER 
1,000 GM. 

WEIGHT 

OVER 

1,000 GM. 

PER CENT 
MORTALITY 
OVER 1,000 
GM. 

Cephalic 

Natural 

137 

58 

14 

18 

9.9 

Low forceps 

87 

15 

0 

4 

3.9 

Mid or liigh forceps 

14 

4 

0 

1 

5.5 

Version and extraction 

1 

115 

1 

9 

8.3 

Breech 

62 

105 

14 

17 

11.6 

Cesarean section 

22 

22 

2 

1 

2.2 

No record 

9 

13 

7 

4 

18.1 

Total 

664 

92 

38 

54 

8.6 


Mortality in B elation to Anatomic State of Infant. — Over half of the dead in- 
ants and fetuses failed to show abnormalities at post-mortem examination (Table 
II). Intracranial hemorrhage was present in 6, evidence of interference with 
umbilical circulation in 17, pneumonia in 6, and malformations in 6. Only 4 of the 
atter were believed to have died of the malformations. 

Malformations are present in a much higher proportion of all twins including 
those that survive, than of single pregnancies, the incidence among total twins in 
this series being 2.8 per cent. This lends support to the belief that an abnormal 
intrauterine environment may in some cases be responsible for the abnormality. 
^ only three instances were similar abnormalities found in both twins. These were 
mfants with umbilical hernias, 2 infants with cavernous hemangiomas of the 
anterior abdominal wall, one having, in addition, another hemangioma of the leg, 
and a third pair of infants in both of whom a diagnosis of congenital heart disease 
n as made at two and twelve months, respectively. Among the infants who died, the 
malformations were all found in one twin of each pair. They were hydrocephalus, 
anencephalus, cleft palate and harelip, clubhand, mongolism, and congenital heart 
isease. Among those who survived there were harelip and cleft palate (present 
wice)j hemangioma of lip, umbilical hernia, 6 fingers and toes, hypospadias, and 
hydrocephalus. 
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The average length of gestation is 256 days in twin pregnancies, 281 
days in all other pregnancies in this hospital. 

The combined fetal and neonatal death rate for 660 reportable twin 
infants is 13.3 per cent; for twin infants over 1,000 G-m. it is 8.4 per 
cent. The total hospital mortality for reportable births is 4.4 per cent. 

The incidence of hypertensive, pre-eelamptie and eclamptic toxemia 
among twins is more than three times that found in single pregnancies. 

Prematurity is the outstanding cause of death in twin infants. 
Maternal complications are probably not an important factor in pro- 
ducing fetal death. 

In this series the second born twin does not appear to have an in- 
creased birth hazard. 
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A CLINICOPATHOLOGIC STUDY PROM THIRTY-TWO CASES 
OP CHORIOEPITHELIOMA 

H. Acosta-Sison, M.D., and Noel Espaniola, M.D., ]\Ianila, P. I. 

(From the College of Medicme, University of the Philippines) 

C HORIOEPITHELIOMA is such a malignant tumor, predisposed 
to early metastasis, and occurring not infrequently among women 
of childbearing age, that any data concerning it should be utilized 
with the view of its early recognition and consequent eradication. Hence 
the purpose of the present study. 

This study, based on 32 eases, includes the patients that had been 
admitted in the obstetric, gynecologic and medical wards from Peb- 
ruary, 1937, to November, 1940. The fact that 32 cases of ehorio- 
epithelioma whose diagnosis has been established or corroborated by 
operation, histologic examination, x-ray, or autopsy findings occurred 
in the short span of three j^ears and nine months, shows that the tumor 
is indeed far from being rare, at least in the Philippine General Hospi- 
tal. Perhaps the earlier belief in the rarity of this tumor is not based 
on reality but on the failure of its recognition. 

Incidence . — ^Among tlie 21,765 obstetric cases admitted from February, 1937, 
to November, 1940, 32 were cases of chorioepitlielioma giving a proportion of 1 
case of chorioepitbelioma for every 680 obstetric patients. -During the same period, 
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eclampsia, 2.7 per cent, approximates closely that of other reports. Combining his 
figures with those of several other authors, Guttmachers found an incidence of 2,79 
per cent in 1,2SS twin pregnancies. Goeckeo reported 2.3 per cent in 131 cases. 
The total women in this series with pre-eclamptic, eclamptic, and hj'pertensive 
toxemia number 78, an incidence of 23.5 per cent. This is over 3 times the general 
incidence found by Dieckmann and Brownio at the Chicago Lidng-in Hospital. 
It is difficult to compare these figures with those reported by other writers because 
of the varying criteria used in making a diagnosis of toxemia. However, hlcCluren 
found an incidence of 40 per cent pre-eclampsia and eclampsia in 165 cases. Gutt- 
machers had 35.3 per cent of late pregnancy toxemia, which was roughly two and 
one-half times the incidence in all pregnancies at the Johns Hopkins Hospital. 
Goeckes reports a 35 per cent incidence of hydrops, nephropathia, pre-eclampsia and 
eclampsia in a series of 131 twin pregnancies. 

It is interesting that of the 11 fatalities in this group among infants born of 
mothers with some form of toxemia in only one pregnancy did both twins die. 
In this instance, one of the infants was malformed, the other died of intracranial 
liemorrhage following a version and extraction. In the other 9 women, only one 
twin died; if the toxemia produced direct detrimental effects on the fetuses which 
resulted in death, as it is commonl}' believed to do, one would have expected a similar 
effect on both twins. It suggests that death is coincidental rather than a direct 
result of the toxemia. 

There were 7 mothers with essential hypertension, 2 of whom lost one baby each. 
In one of these there was a prolapsed cord, in the other polyhydramnios. Of the 
two mothers with nephritis, one delivered 2 stillborn fetuses, each weighing less 
than 1,200 Gm. while both of those from the other mother were born alive and 
survived. 

There were 4 cases of placenta previa among the twin pregnancies and in 3 both 
twins died. All 6 twins weighed less than 1,500 Gm. The incidence of placenta 
previa does not vary appreciably from that found in association with single preg- 
nancies. Davisi 2 states that the total incidence in the Chicago Ljung-in Hospital 
since the opening of the present building in 1931 is 1:102 or practically one per cent. 
The incidence of 1:83 among twins is probably accidental due to the smaller number 
of cases. Due to the greater proportionate part of the uterus occupied by the 
placenta in twin pregnancies one would expect that at least a marginal insertion 
might be somewhat more frequent. 

There were 7 eases (2.1 per cent) of polyhydramnios in the series, one case 
being included under the pre-eclamptic group, and one under the hypertensive group. 
The incidence is lower than generally reported. The various estimates of poly- 
hydramnios range from 3.6 per cent (McCluren) to 24 per cent (hlcllroyia). 
Among the deaths in which polyhydramnios was the only complication both twins 
were previable in one case, a third was macerated, and the fourth died of intracranial 
hemorrhage. 

Although the incidence of complications is somewhat higher in twin than in single 
pregnancies, maternal abnormalities do not in general seem to be responsible for 
the higher fetal and infant death rates. It is of particular interest that pre- 
mature detachment of the placenta did not occur in twin pregnancies. 

Tliere were no maternal deaths in this series. In a group of 1,163 cases of 
viable twin pregancies collected from the recent literature by Guttmacher,io there 
were_23 maternal deaths (2 per cent). Adding our 305 cases of viable twin preg- 
nancies to his series, there would be a combined maternal mortality of 1.5 per cent. 

SUMMARY 

Three hundred and thirty-four multiiile pregnancies occurred in 
31,131 total deliveries, an incidence of one in 93.4 for twins, and one 
hi 15,514 for triplets. 

The average birth weight is 2,391 Gm. for an infant which is one of 
twins and 3,405 Gm. for other infants born in this hospital. 




Fig. 1. — Normal placenta, mole, and chorioepithelioma. Twin pregnancy with one 
live eight months' fetus and a mole, which developed chorioepithelioma with metas- 
tases in vagina, lungs, and brain. 



Fig. 2. — Chorioepithelioma of the uterus with metastasis into the right broad ligament. 
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the relative incidence of cliorioepithelioma among the different terminations of 
pregnancy was as follows : 

1 cliorioepithelioma for every 9.14 cases of mole 
1 cliorioepithelioma for everj-^ 474.44 cases of abortion 
1 cliorioepithelioma for every 4,563 cases of labor 

The age incidence of cliorioepithelioma among this set of cases was between 18 
and 49. In a previous study, however, the youngest patient affected was 17 years. 

We found that the cliorioepithelioma is bj* far more common in multiparas than 
in priniiparas. Of the 32 cases studied, 21 followed hydatidiform mole, 7 cases after 
abortion, and 4 eases after full-terra labor. 

In 3 of the 21 cases following mole, the mole and the cliorioepithelioma were 
coexistent. One of these three was a case of twins where one was a live eight months ’ 
fetus with a normal placenta, and the other, a mole with metastatic cliorioepithelioma 
in the vagina, lungs, and brain. 

The fact that a normal placenta with its normal fetus may coexist with chorio- 
epithelioma does not support Fleisclimahn ’s etiologic theory of cliorioepithelioma 
which is the lack of a lytic substance in the maternal blood which normally prevents 
the abnormal invasion and proliferation of chorionic cells. For, if the theory were 
correct, then the coexistence of a normal placenta and cliorioepithelioma would not 
be possible. The evidence seems to point out that the abnormality resides in 
the chorionic cell itself rather than in the maternal blood. 

Of the 32 cases studied, 26 gave a history of uterine bleeding. The remaining 
6 gave, respectively, the following complaints: pernicious vomiting, h3rpogastric 
pain and abdominal enlargement, headache and numbness of the left half of the body, 
unconsciousness and headache, vomiting and unconsciousness. In one case the 
symptoms indicative of brain metastasis occurred three years after an abortion. 
Twelve of the 32 cases had complications as follows: 


Perforation of the uterus by the tumor 8 cases 

Intestinal obstruction caused by the grow'th 1 case 

Pneumonia 2 cases 

Pulmonary tuberculosis 1 case 


Of the 8 cases of uterine perforation, 2 had intra-abdominal hemorrhage, and 
2 had pelvic abscess. 

Twenty-one of the 32 cases showed metastasis in different organs at the same 
time as revealed by laparotomy and x-ray of the lungs or by autopsy. The rela- 
tive frequency of the organs affected was as follows: 


Lungs 

18 

cases 

Vagina 

5 

cases 

Brain 

4 

cases 

Broad ligament 

4 

cases 

Intestines 

3 

cases 

Spleen 

2 

cases 

Kidney 

2 

cases 

Liver 

1 

case 


Diagnosis . — ^In 25 of the 32 cases, there were three factors wliicli were consistently 
found and which we have come to believe, when present, constitute a positive 
clinical method of diagnosis. These data are: (1) History of having passed mole 
or of having aborted; (2) uterine bleeding; and (3) the finding on abdominopelvic 
examination of an enlarged soft uterus as if it were pregnant. For easier re- 
membrance, we have labeled these data as 3. B. Es. in which E stands for history of 
a last pregnancy ending in mole expulsion, or abortion or even full-term delivery; 
P stands for uterine bleeding: and Es stands for the enlargement and softening 
of the uterus. 

The uterine bleeding, which varied from slight to profuse, and was either con- 
tinuous or intermittent, appeared any time within six months after the termination of 
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The reasons for objecting to the performance of the diagnostic curet- 
tage in the presence of the data H. B. Es. are as follow : 

1. If the result is positive, it merely confirms the diagnosis already 
made by the data H. B. Es., and nothing has been gained. 

2. If the result is negative, it will not alter the positive diagnosis 
arrived at through the data H. B. Es. nor the decision for radical treat- 
ment. In many of our cases, the tumor was found to be in the muscular 
waU far beyond the reach of the curette so that in these cases, uterine 
scrapings would have invariably given a negative finding. 



Pig'. 4. — Microscopic section of a perforated chorioepithelioma. Both Langhans’ cells 
and syncytial cells are seen, -with a preponderance of the former. 

3. The use of the curette may give rise to infection in a uterus that, 
because of its softness, has become susceptible to germ growth. 

4. The curette may perforate the uterus in eases where the growth has 
extended throughout the thickness of the uterine wall and thus increase 
the danger of a radical operation. 

5. It may incite the rapid flaring up of metastasis. 

6. At best, it is a misuse of time and energy unnecessarily, if not 
dangerously, delaying the performance of a radical operation which 
should be done as early as possible. 
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the last pregnancy. The uterine bleeding should not be preceded by amenorrhea -which 
may indicate pregnancy. The size and contour of the uterus depended on the size of 
the growth within and on the presence or absence of extension of the tumor in the 
surrounding vicinity of the uterus. In one case where the chorioepithelioma was of 
the size of a button 1.5 cm. in diameter, the uterus had the size of a one month’s 
pregnancy. In another case, the size of the uterus was that of a four and one-half 
months’ pregnancy. 

Tlie uterus affected with chorioepithelioma is soft when relaxed, but sometimes 
it contracts; then it becomes as hard as any contracting pregnant uterus. 

An intelligent interpretation of the data as represented by E. B. Es. will rule out 
extrauterine pregnancj'. Either ease, however, calls for laparotomj’. Uterine preg- 
nancy with symptoms of threatened abortion should be eliminated. 



Fig. 3. — Microscopic section of the tumor of Fig. 2. 

The senior author of this paper has done 13 hysterectomies on the basis only 
of the data represented by E. B. Es., very often on the hour of admission to the 
Iiospital, and it was found that the positive diagnosis of chorioepithelioma in these 
cases was invariably supported by the gross and histologic examinations of the 
tumor in the uterus. Except in very doubtful cases where the uterus is not ap- 
preciably enlarged, we not only do not employ but also strongly object to the per- 

formance of the so-called “diagnostic curettage,’’ a measure which most authors, 
if not all, believe to be the only way of making a positive diagnosis. We make diag- 
nostic curettage only when the uterus is not enlarged and the diagnosis is doubtful. 
And we follow the verdict of the Friedman test only in doubtful cases when all 

the data as represented by E. B. Es. are not present. 
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existence in a case of twins, of a normal placenta with its live fetus 
and a hydatidiform mole and metastatic chorioepitlielioma. 

7. The removal of the primary chorioepitlielioma does not bring 
about the reabsorption of its metastasis. 

8. A clinical method of diagnosis of chorioepitlielioma is presented. 

9. Friedman’s test in chorioepitlielioma is evaluated. 

10. Negative x-ray findings in lungs for ehorioepithelioma in the 
presence of lung symptoms do not necessarily indicate absence of 
metastasis unless proved otherwise or unless the negative findings per- 
sist four to five weeks after the first examination. 

11. Surgical removal of the tumor in accessible places and early 
x-ray treatment of the lungs, should they be affected by metastasis, 
give the highest percentage of recovery. 

We wish to acknowledge our indebtedness to Dr. AVilfrido de Leon who made the 
microscopic examinations of the specimens. 
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A COMPARATIVE STUDY OP PREGNANCY IN THE 
WHITE AND COLORED RACES*' 

W. Z. Bradford, hl.D., and Wallace B. Bradford, M.D., 
Charlotte, N. C. 

(From the Charlotte Maternity Clinic and Out-Patient Obstetrical Service of Duke 
University Medical School in Charlotte) 

A COMPARATIVE study of pregnancy in a series of 1,000 indigent 
Avhite women with 1,000 consecutive pregnancies in colored ivomen, 
all residing in Mecklenburg County, North Carolina, is here presented. 
By way of introduction, the notoriously high maternal death rate in the 
southern United States has primarily been ascribed to social and eco- 
nomic causes, a major factor being the large percentage of the child- 
bearing populace that are members of the colored race. The maternal 
mortality rate among negroes throughout the country has always been 
higher than among vfiiites and has failed to shoAV the substantial reduc- 
tion that has applied in the white mortality during the past feiv years. 
In the United States the rate for negroes in 1938 Avas 8.6 per 1,000 births 
as compared Avith 9.3 in 1934, a reduction of 8 per cent. The mortality 
rate for Avhite mothers in 1938 Avas 3.8 per 1,000 births as compared 
Avith 5.4 in 1934, a reduction of 30 per cent. In other Avords the maternal 
mortality rate among negroes throughout the entire United States m 
1938 Avas more than double the Avhite mortality rate. North Carolina was 
quite comparable Avith the United States as a whole in this respect, the 

•Presented at a meeting of the North Carolina Medical Society, Plnehurst, May 
19 to 21, 1941. 
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Friedman Test . — We follow the verdict of the Friedman test in cases where the 
data of the S. B. Fs. are not present, also in the follow-up of cases after treat- 
ment. 

Treatment . — Four patients with uterine cliorioepithelioma were treated by x-ray. 
Only one patient was saved, and this was a very early case. The rest died. Nineteen 
cases were subjected to radical operation of hysterectomy in addition to salpingec- 
tomy, oophorectomy, and partial excision of the broad ligament in cases where these 
structures were affected by metastasis. Of these 19 cases, 6 had lung metastasis 
which was untreated by x-ray. These 6 patients died later from the extension of 
the lung metastasis. The death of these patients shows that the removal of the 
primary tumor does not bring about the recession of metastatic growth in other 
organs, as has been affirmed in obstetric literature. 

One case of early lung metastasis was treated by x-ray. And this is the only 
case of lung metastasis in our series that recovered. This particular case was one 
wherein the cliorioepithelioma had perforated the uterus with about 200 c.c. of 
blood in the peritoneal cavity and a thin metastatic growth over the rectum. The 
intestinal metastasis was treated by x-ray. It is now seven months since the op- 
eration and x-ray treatment, and the patient continues to be well, with a negative 
Friedman test. 

Three of the patients with uterine cliorioepithelioma had vaginal metastasis. 
These were treated by surgical enucleation of the vaginal tumor in addition to 
hysterectomy. One of the patients operated upon died of peritonitis due to the 
perforation of the uterus by the chorioepithelioma. 

Of the 19 patients operated upon, 12 recovered. 

One patient (the case cited above) was subjected to intramuscular injection 
of serum from a pregnant woman for the purpose of giving her the benefit of the 
lytic substance postulated by Dickson, Mathieu, and others as existing among 
pregnant and puerperal women who do not develop chorioepithelioma. However, 
since this patient was also treated surgically and by x-ray, we cannot attribute her 
cure to the intramuscular injection of the puerperal blood serum. 

The result of this study points to early hysterectomy and early x-ray 
exposures of the lung metastasis as the surest form of treatment. X-ray 
treatment for uterine chorioepithelioma may be considered only in very 
early cases and where a contraindication exists for laparotomy ; and pa- 
tients receiving such form of treatment should be carefully followed up 
for the return of the symptoms of bleeding or for the positive Friedman 
test. Moderately advanced cases do not yield to x-ray treatment. 

SUmiARY AND CONCLUSIONS 

1. This study is based upon 32 cases of chorioepithelioma. 

2. Chorioepithelioma may occur in individuals from the age of 17 
to 49 years. 

3. Chorioepithelioma is more common in multigravidas than in 
primigravidas. 

4. It may occur after full-term labor, but it is more common after 
abortion and especially after mole expulsion. 

5. Symptoms indicative of chorioepithelioma may appear from the 
day after the termination of pregnancy to three years thereafter. 

6. The belief that the chorionic cell is abnormal per se, and that in 
normal women it does not develop into chorioepithelioma because of 
the supposed presence of a Ijdie substance, is not supported by the co- 
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aid in answering some of the problems of the high maternal mortality 
in the southern states. Is the southern rate high because of the negro or 
is it because of the social and economic circumstances under which she 
lives and breeds. In short, is race per se really a factor in maternal 
mortality? (Table I.) 

Table IV. Gravidity 



1,000 COLORED 

1,000 WHITE 

Primipara 

30% 

22% 

Multipara 

70% 

78% 

Table V. Hemorrhage 


1,000 COLORED 

1,000 WHITE 

Post partum 

2.1% 

2.3% 

Placenta previa 

0.5% 

0.3% 

Premature separation of placenta 0.5% 

0.6% 

Total 

3.1% 

3.2% 

Comment . — No racial difference is noted in the study of hemorrhages complicat- 

ing pregnancy. 



Table VI. Labor 


1,000 COLORED 

1,000 WHITE 

Precipitate delivery 

27.9% 

14.2% 

Labor over 24 hours 

6.4% 

6.6% 

Labor over 48 hours 

1.1% 

1.5% 

Comment . — ^Aside from 

a liigher incidence of precipitate delivery in the negro 

(naturally high in any home delivery sendee), there is no striking racial difference 

in the duration of labor, 
the two races. 

The incidence of prolonged labor is 

quite similar in 

Table VII. Operative Incidence 


1,000 COLORED 

1,000 WHITE 

Low forceps 

1.2% 

3.7% 

Midforceps 

0.4% 

0.7% 

Version 

0.4% 

0.1% 

Breech extraction 

0.2% 

0.6% 

Curettage 

0.0% 

0.2% 

Hysterotomy 

0.6% 

0.3% , 

Cesarean section 

0.9% 


Total 


6.6% 


Comment . — The operative incidence in the white race of 6.6 per cent is 
higher than the incidence in the negro of 3.7 per cent, chiefly because of a greater 
use of low forceps in the wliite patients (37 cases in the wdiite as compared to 
12 in the 1,000 negroes). Elimination of this variation leaves a similar incidence 
of major obstetric procedures in the two races. Even the operation of cesarean 
section shows no racial difference: 9 cases in 1,000 wliites and 10 cases in 1,000 
negroes. 

From the study of duration of labor and operative incidence, no clinical pelvic 
racial variation occurs that is not well compensated for by other factors. The end 
result of delivery confirms this observation. While a contracted pelvis is generally 
accepted as more frequent in the colored race, nature apparently produces a termina- 
tion of pregnancy that is as effective as in the white patient. 
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total maternity death rate in 1938 being 5.6 per 1,000 live births, divided 
as follows: white, 4.4; negro, 8.3. 

The comparative stiidj’- of 2,000 consecutive pregnancies liere presented 
was undertaken as an effort to ascertain if the colored patient is a 
greater obstetric hazard than the white patient living under similar 
social and economic circumstances. The private white patient naturally 
iffterly fails as fair comparative data. The 1,000 consecutive white 
pregnant women herein reported ■were all indigent patients living in 
the poorer sections of the city or on tenant farms, and their dietary, 
economic, and environmental circumstances are comparable to the negro. 
Such comparisons as are here presented, expanded on a wide scale might 


Table I. Comparative Mortality Eate by Eace, From the North Carolina 

Bureau of Vital Statistics 



WHITE 

COLORED 

1930 

6.7/1,000 

12.2/1,000 

1932 

5.8 

10.3 

1934: 

6.7 

9.7 

1936 

5.9 

9.6 

1938 

4.5 

8.4 

1939 

4.0 

6.7 

Total deaths 1930 — 640 
Total deaths 1939—394 




Table II. Incidence op Prenatal Care 



1,000 COLORED 

1,000 WHITE 

None 

2.1% 

10.8% 

Inadequate (4 visits or less) 

29.0% 

33.0% 

Good 

68.9% 

56.2% 


Comment . — ^The Charlotte Maternity Clinic offers a prenatal service for 
indigent patients by means of a large central city clinic and five subclinics in 
rural sections of the county. This means that prenatal care is readily accessible to 
every resident of the city and county. In the early years of this program, it was 
thought that the negroes would be too indifferent and ignorant to avail themselves of 
this service. Such has not been the case; rather the white patient has proved to be 
less responsive and more immune to maternal welfare education than the negro. One 
hundred and eight white patients in this series had no prenatal care as compared 
to only 21 negroes. Six hundred and eighty-nine negroes had excellent prenatal 
care as compared to 562 whites. The illiterate white class is in many respects a 
greater social problem than the negro. Apparently they are less receptive to 
organized and competent maternal care. 



T.<vble III. Age Group 



1,000 COLORED 

1,000 WHITE 

10-19 years 

35.2% 

20.5% 

20-29 years 

50.0% 

51.0% 

30-39 years 

14.0% 

25.0% 

• 10 plus years 

0.8% 

4.5% 


Comment. — This analysis conforms with the accepted knowledge as to the early 
reproductivity of the negro and likewise lier declining fertility in the fourth and 
fifth decades of life. 
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Table XII. Maternal Mortality 



1,000 colored 

1,000 white 

Premature separation of placenta 

0 

1 

Pneumonia 

0 

1 

Post-partum hemorrhage 

1 

1 

Euptured uterus 

1 

0 

Spinal anesthesia 

1 

0 

Eclampsia 

1 

1 

Acute pre-eclampsia 

0 

1 

Chr. hypertensive disease 

1 

0 

Post-partum infection and toxemia 

0 

1 

Total 

5 

6 


Comment . — Toxemia of pregnancy was a major factor in 5 of the 6 white maternal 
deaths and in 3 of the 5 colored maternal deaths. 


Table XIII. Assignment of Major Eesponsibility for Maternal Deaths 


colored white 


Unavoidable 0 2 

Physician 2 2 

Patient 3 2 


Comment . — From the standpoint of assignment of primary responsibility the 
maternal deaths occurring in this series of 2,000 indigent patients may be divided 
into three arbitrary groups: those due to the patient, those due to the physician, 
and those nonpreventable. 


utilize such services. Often a failure at intelligent cooperation, a condi- 
tion not unusual in this class of individual, directly results in a maternal 
death. 

In discussing maternal deaths due to errors in medical judgment, the 
very nature of a free clinic service presents limitation of professional 
interest and a lower professional standard than tliat represented in the 
relationship of qualified private physicians to paying patients. In addi- 
tion to inadequate medical supervision, tiie problem of a changing and 
inexperienced medical personnel, the inevitable price of a teaching serv- 
ice, can unfortunately be involved as a factor in maternal mortality. 

Third and last are the group of nonpreventable maternal deaths. The 
irreducible minimum has yet to be defined but the nature of pregnancy 
itself results in hazards in any race that are occasionally fatal. 


CONCLUSIONS 

1. The incidence of toxemia of pregnancy and of syphilis is higher 
in the colored than in the white race. 

2. No striking racial differences were noted in the incidence of hemor- 
rhage, infections, operative deliveries or other contributory causes of 
infant and maternal mortality. 

3. Toxemia and chronic vascular pathologj^, together constitute the 
outstanding pathologic factor in maternal mortality occurring in the 
indigent, being the major or contributing cause in tlie death of 8 of the 
11 maternal deaths in this series of 2,000 patients. 
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Even in a faMy concentrated area of population where adequate 
maternal and hospitalization facilities are provided, the ignorance and 
low mentality of the indigent patient frequently result in a failure to 

Table VIII. Toxemia op Pkegnanct 



1,000 COLORED 

1,000 WHITE 

Pre-eclampsia 

11.40 

6.90 

Eclampsia 

1.5 

0.5 

Hypertensive vascular disease 

5.8 

7.9 

Total 

18.7% 

15.3% 

Comment . — The incidence of eclamptogenic toxemia of pregnancy appears higher 

in the negro than in the white cases studied. This is the 

most positive find- 

ing in this study and might be interpreted as a contributing 

cause of the higher 

negro maternal mortalit}’ reported in 

vital statistics. 


Table IX. 

Induction op Labor 



1,000 COLORED 

1,000 WHITE 

Bag 

0 

0 

Eupture of membranes 

1.7% 

2.8% 

Bougie 

0.1% 

0.1% 


Table X. Complications 



1,000 COLORED 

1,000 WHITE 

Organic heart disease 

0.6% 

0.6% 

Tuberculosis 

0.5% 

0.3% 

Petal abnormalities 

0.5% 

1.4% 

Syphilis 

23.7% 

5.9% 

Puerperal infection 

0.8% 

1.9% 


Comment . — The high incidence of syphilis in the colored patients (237 
cases in this series of 1,000 deliveries) while probably not a factor in maternal 
mortality requires comment as a contributing cause of maternal morbidity and 
fetal mortality. Likewise the higher incidence of fetal abnormalities in the white 
patients (1.4 per cent white, 0.5 per cent colored) is in conformity with published 
observations on this subject. 

Xo other striking differences in the incidence of medical complications were 
noted. 

An apparently higher incidence of infection in the white patients is not worthy 
of evaluation, as the delivery of the majority of these patients in the home did not 
permit an accurate study of morbidity. 


Table XI. Infant Mortality 


_ 1,000 COLORED 1,000 WHITE 

Miscarriage 2.4% 3.4% 

Stillbirths 4.0% 3.3% 

^onatal deaths 4.2% 3.0% 

Total infant loss 10.6% 9.7% 


Comment . — ^No striking racial difference appears in the incidence of still- 
births. The incidence of miscarriage is near similar. The higher incidence of 
neonatal deaths in the colored (4.2 per. cent) as compared to the wliite (3.0 per cent) 
IS probably related to the higher incidence of syphilis in the former. 
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use. A simple, cheap and practical method for the production and ad- 
ministration of plasma has been developed. It may be easily installed 
in any hospital, however small. 

The equipment necessary for the production of plasma follows: 

1. A donor valve set. 

2. A vacuum bottle containing 70 c.c. of 2% per cent sodium citrate in physiologic 
saline. 

3. A vacuum bottle containing 250 c.c. of physiologic saline. 

4. An aspirating needle. 

5. An icebox. 

6. A record system. 

The problem of procuring donors was readily solved. It is routine, on 
the admission of any patient wuth a historj'- of bleeding, to send for 
donors who are promptly typed and crossmatched, in order to be pre- 
pared for transfusion, if it should become necessary. Now, instead of 
typing prospective donors until one with a suitable cross match is found, 
blood for the plasma, hank is drawn from each one of them. They are 
told that if their blood is not used for their relative or friend, it will 
be used for some other patient in need of a transfusion. Another small 
but valuable source of plasma is phlebotomjL When a plasma bank is 
established it becomes self-supporting, as recipients of plasma are told 
that a relative or friend must donate blood to make up for what has 
been given to them. We have not as yet failed of repayment. In fact, 
we often obtain a double return. 

PROCEDURE FOR PRODUCTION OF PLASMA 

A complete physical examination is performed on the donor who 
signs an agreement to donate his blood to the plasma bank. Under 
operating room aseptic technique, slightly over 500 c.c. of blood is drawn, 
using the donor valve set, into a vacuum bottle containing 70 c.c. of 
2% per cent sodium citrate in physiologic saline solution. The blood 
remaining in the tubing is drained into a test tube, which is sent to the 
laboratoiy for typing and serology. The typing of the blood is un- 
necessary, but is done for our own studies and for the donor’s informa- 
tion. The citrated blood is then placed in the icebox at 4° C. 

The blood is kept in the icebox for from five to seven days. It has been 
shown that sedimentation of the cells is greatest at this time, while 
hemolysis is minimal. The citrated blood has now separated into two 
layers. The lower layer is composed of cells; the supernatant fluid is 
the plasma which may now be draivn off. A greater yield of plasma 
may be obtained by centrifugation, but this entails the addition^ of 
costly apparatus and a considerable increase in the detail of technical 
procedure. Furthermore the difference in the yield of plasma by cen- 
trifugation and sedimentation is but 30 to 50 c.c. Largely because we 
wished to establish a simple as well as an inexpensive technique, sedi- 
mentation appeared to be a satisfactory way to obtain plasma. This 
we have found to be so. 

The aspiration of plasma is also done under aseptic technique. By 
means of the same donor valve set used in drawing blood, the super- 
natant plasma is aspirated into a vacuum bottle containing 250 c.c. 
of physiologic saline solution, substituting a long aspiration needle for 
the venipuncture needle (Fig. 1). While undiluted plasma may be 
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4. The negro patient is often more appreciative, cooperative, and re- 
ceptive to an organized maternal welfare program than the indigent 
southern white. 

5. The high maternal mortality throughout the southern United States 
is not primarily due to the colored race but due to the social and eco- 
nomic circumstances confronting a large percentage of the populace, in- 
cluding the negro. Eace per se is not a major contributing factor in 
maternal mortality. 

Indebtedness and appreciation are iiereby expressed to Dr. Everett Sawyer for 
his aid in collecting data summarized in this paper. 

1509 Elizabeth Avenue 


PLASMA IN OBSTETRICS® 

With a Simple jMethod for Its Production 
Leslie Hughes Tisdall, hl.D., Brooklyn, N. Y. 

(From Ihe Department of Obstetrics and Gynecology, St. Catherine’s Hospital) 

T he efficacy of plasma in the treatment of hemorrhage and shock, 
whatever its nature, is now well known.^’ - Plasma is peculiarly 
adapted for obstetric needs. Obstetric hemorrhage and shock require 
immediate and adequate replacement of blood volume. Until recently, 
this meant transfusion of whole blood procured either from actual donors 
or from a blood bank. In the ease of donors, actual time trials have 
shown that an average of at least two hours will elapse from the time 
donors are called until blood is available. Even if the donor is present 
in the hospital, necessary preparations require foi*ty-five minutes before 
transfusion may be given. In the case of blood banks further time trials 
liave shown that a minimum of thirty minutes is required before blood 
is available. Furthermore, blood banks are not unfailing sources of 
supply. Even the largest bank may find it impossible to supply a call 
for one of the rarer blood types or be unable to furnish blood in the 
quantity needed. On the other hand, plasma is immediately available. 
There is no need for typing or crossmatching. Plasma may be pouring 
into the patient’s veins one minute after the need becomes apparent. 

Convinced that plasma should play a prominent role hi the control 
of the important maternal mortality hemorrhage factor, a plasma bank 
was organized in November, 1940, in the Department of Obstetrics and 
Gynecology of St. Catherine’s Hospital under the direction of Dr. 
Charles A. Gordon. The experience of the Blood Transfusion Associa- 
hon of New York® in collecting blood for plasma had shoivn that the 
closed vacuum system of collecting blood and drawing plasma was an 
ideal method, because of ease of technique and preservation of sterility. 
The results of our use of plasma in the treatment of obstetric hemorrhage 
and shock have been so striking that we now feel that no Ijdng-hi in- 
stitutio n is properly equipped unless plasma is available for immediate 

part, at a meeting of the Obstetric Conference of the Committee on 
■‘uaternal Welfare of the Medical Society for the County of Kings, March 25. 1941. 
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CASE REPORT 

Case 1.^ — A. M., aged 28 years, para 0, gravida i, expected date of confinement 
June 9, had a normal antenatal course. She entered the hospital May 31 in active 
labor. Following a twelve-hour labor, the patient was delivered by low forceps 
under gas oxygen ether anesthesia of a 6-pound 8-ounce living female in good 
condition. Placenta w'as delivered intact ten minutes later; blood loss was 200 c.c. 
One and one-half hours following delivery, patient suddenly had a profuse hemor- 
rhage of 750 c.c. and went into profound shock. The uterus was massaged manually 
and ergotrate administered intravenously. Five hundred cubic centimeters of 50 
per cent plasma in saline were given immediately. After twenty minutes the con- 
dition of the patient W'as improved and one hour later, another 500 c.c. of plasma 
solution were given. Patient’s condition became normal and signs of shock dis- 
appeared. Post-partum course was uneventful thereafter, except for an anemia, 
for which she received a transfusion of 500 c.c. of citrated blood on the third 
post-partum day. 



Pig-. 2. — Administration of plasma through steel mesh filter. 

Case 2. — ^A. >S., aged 26 years, para 0, gravida i, expected date of confinement 
March 7, had a normal antenatal course, and entered the hospital March 14 in active 
labor. Examination disclosed a frank breech presentation in the L.S.P. position. 
Pains were desultory and progress slow. The fetal heart disappeared after twenty- 
six hours of labor. After fifty-four hours of labor, the cervix was fully dilated, 
a Bandl’s contraction ring was present and the mother was in poor condition. 
Under gas oxygen either anesthesia, the anterior leg was delivered by fracturing 
the femur. The posterior leg was delivered by means of a Braun’s hook. Because 
of the contraction ring, the head could only be delivered by means of a cephalotribe. 
Following delivery, the patient was in deep shock. Five hundred cubic centimeters 
of 50 per cent plasma in saline were given with immediate improvement. The 
post-partum course was uneventful, except for a slight rise in temperature the first 
tliree days. 

Case 3. — ^E. P., aged 25 years, para 0, gravida i, expected date of confinement 
April 13, had a normal antenatal course, and was admitted to the hospital April 
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used, the addition of saline solution inhibits precipitation of fibrin, which 
is more likely to occur in the undiluted plasma. Scrupulous care must 
be taken not to aspirate any of the cells and, when near the bottom of 
the plasma layer, the rate of flow should be carefully controlled by the 
valve. This precaution necessitates leaving a small layer of plasma, 
usually about three-sixteenths of an inch in depth. Nevertheless, the 
average yield of plasma from 520 c.c. of citrated blood is abut 250 c.c. 
When the aspiration is completed, the plasma remaining in the tubing 
is collected and cultured. No antiseptic is used, though many have ad- 
vised the addition of 5 c.c. of 1 per cent merthiolate solution. We feel 
that this added step in the procedure, because of the closed system and 
aseptic technique, is unnecessary. All our cultures have remained sterile. 

It should be said that we have not found it necessary to pool plasma. 
Pooling is done to avoid a high agglutinin titer. However, there is con- 
siderable evidence to show that the presence of a high agglutinin titer' 
is harmless.^ Since this procedure entails added steps in the production 



Fig. 1. — Aspiration of plasma. 


of plasma, with a greater likelihood of contamination, we have omitted 
it from our technique. 'We have given close to 100 plasma transfusions 
and have had no reactions, though we have made no effort to give 
plasma of the same type as the recipient. 

^ Plasma is ready for use as soon as the culture is reported negative. 
No special facilities are required for its storage. It may be kept in a 
closet, on a shelf, utility room, or any available place. It need not be 
stored in an icebox. As far as is known, plasma may be safely used 
after long periods of time. 

Plasma is administered in exactly the same manner as a venoelysis, 
mith the exception that the plasma is passed through a steel mesh filter 
to keep out any precipitate that may have formed (Fig. 2). Sterile 
recipient sets which contain the tubing, needles, and steel filter necessary 
^r the administration of plasma are kept available in the delivery room. 
The patient in shock may be receiving plasma one minute after the- 
order is given for its use. 
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CONCLUSIONS 

1. Plasma is an important addition to onr obstetric armamentarium. 

2. Plasma may be easily and clieapl}’- obtained. 

' 3. Because of its easj^ production and low cost, no hospital should be 
willing to accept obstetric patients unless plasma is available. 

I wish to acknowledge tlie interest and help of Dr. Charles A. Gordon in the 
preparation of this manuscript. 
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ADENOMYOSIS INTERNA UTERI AS A CAUSE OP 
UNCONTROLLABLE ATONY AND HEMORRHAGE FOLLOWING 
CESAREAN SECTION FOR SACCULATION PREGNANCY. 

HYSTERECTOMY- 

Nelson B. Sackett, M.D., New York, N. Y. 

(From the Clinic of the Woman ’s Uospital) 

A DENOMYOSIS of the uterus is a well-recognized cause of pain and 
irregular bleeding, and is often associated with impaired fertility. 
In the event of pregnancy it may lead to abortion, premature labor, 
or dystocia. Its relation to post-partum atony and hemorrhage has 
received scant notice in the literature, except for certain accidents due 
to endometriosis of operative or cesarean scars. In a previously un- 
operated primigravida, adenomyosis leading to spontaneous rupture 
of the uterus at the onset of labor was reported in 1937 from the 
Bellevue service by Melvin Stone.^ He referred to a similar case de- 
scribed by R. Richardson in 1919. Two others are collected by Batiz- 
falvy;" and he cites a report in 1927 by Schweitzer,^ who ivas forced 
to amputate the uterus for atony following cesarean section and found 
it honeycombed with endometriosis. Hysterectomy for atony and hemor- 
rhage following normal delivery Avas performed by Szenes'* who reported 
(1928) similar findings. The paucity of such reports may be due to 
the fact that pathologic study is available only in the rare cases com- 
ing to hysterectomy or to autopsy. 

CASE REPORT 

Mrs. M. A. (No. 62810) was first seen March 5, 1936, in the second month of 
her first pregnancy at 30 years of age. Four years previously she had undergone 
an appendectomy, resection of cystic left ovary, and round ligament suspension 
by the Coffey technique. It should be emphasized that ventral fixation was not 


Read at a meeting of the New York Obstetrical Society, May 13, 1941. 
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17 in active labor. Following a tliirty-hour labor, patient delivered spontaneously 
a living female child, weighing 5% pounds. One half hour after delivery with 
the placenta still undelivered, patient lost about 600 c.c. of blood and went into 
deep shock. Five hundred cubic centimeters of 50 per cent plasma in saline were 
given immediately, followed by another 500 c.c. of plasma solution, with marked 
improvement in the patient. Patient was then given a general anesthesia and the 
placenta removed manually with ease. There was no further bleeding following 
this. Subsequent post-partum course was uneventful. 

Case 4. — S., aged 34 years, para 0, gravida i, expected date of confinement 
December 21, was admitted to the hospital January 3, because of a pre-eclamptic 
toxemia. Patient was placed on routine toxemia therapy, and three days after 
admission went into labor. After a twelve-hour labor, cervix was fully dilated, 
and the head was on the perineum. Blood pressure at this time was 168/100. 
Patient was placed on the delivery table, following which, she had a convulsive 
seizure lasting three minutes. Low forceps were immediately applied without 
anesthesia and a living female child weighing 7i/> pounds was delivered from the 
L.O.A. position. The placenta delivered twelve minutes later. Immediately there- 
after patient had another convulsion lasting three minutes, followed by a profuse 
hemorrhage of 1,500 c.c. ndth resultant profound shock. Plasma therapy was 
quickly instituted and 1,000 c.c. administered. There was an immediate and marked 
improvement in the patient's condition. Post-partum course was subsequently 
normal except for an anemia, for which transfusions of 500 c.c. of citrated blood 
were given on the second and seventh post-partum days. There were no further 
convulsions and the blood pressure on her discharge, twelve days post partum, was 
normal. 

Case 5. — M. M., aged 34 years, para iii, gravida iv, was admitted February 9 
with a history of the last menstrual period being December 7, and of profuse 
vaginal bleeding accompanied by abdominal cramps for the past twenty-four hours. 
Patient was admitted in deep shock. Two thousand cubic centimeters of 50 per 
cent plasma in saline were given in the course of three hours with marked improve- 
ment in the patient. Patient w'as taken to the operating room and under gas 
oxygen ether anesthesia, a large piece of placental tissue was removed. Post- 
operative course w'as uneventful and the patient discharged on the seventh post- 
operative day. 

Case 6. — M. E., aged 29 years, para i, gravida ii, expected date of confinement 
February 14, w'as admitted January 23, for an elective cesarean section. She had a 
cesarean section performed in 1938 because of a .deformed pelvis, secondary to an 
attack of acute anterior poliomyelitis. On January 28, an elective two flap lower 
segment cesarean section with transverse incision wms performed under local infil- 
tration of 1 per cent procaine. Following delivery of the baby, patient lost about 
600 c.c. of blood and evidenced signs of shock. One thousand cubic centimeters of 
plasma solution were immediately gpven and patient’s condition became markedly 
improved. Postoperative course was normal except for an anemia for which she 
received a transfusion of 500 c.c. of citrated blood on the third post-partum day. 
She was discharged on the fifteenth post-partum day. 

As Stated above, we have seen no reaction follow the use of plasma. This 
coincides with the greater experience of Elliot- and Strumia.^ Any reac- 
tion to plasma that has been reported may be traced to pyrogens. 
Scrupulous and painstaking washing of tubing, donor valve and filter is 
of the utmost importance. A detailed technique for this procedure has 
been satisfactorily worked out. 

The actual cost of setting up the plasma bank, including the cost of 
all the apparatus needed, exclusive of the icebox, was less than twenty- 
five dollars. The actual cost of producing 500 c.c. of 50 per cent plasma 
in saline solution is less than two dollars. 
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secondary anemia was sufficiently improved to permit discharge on the twenty- 
fifth post-partum day. The patient remains in normal health ' up to the present 
time, except for a susceptibility to trichomonas vaginitis readily controlled by 
estrogenic therapy. 



Pig. 1. — Adenomyosis interna uteri. Papillary and cystic hypertrophy of glandular 
elements of endometrioid islets in myometrium. 



Pig. 2. — ^Adenomyosis interna uteri. Marked decidual reaction in stroma of endome- 
trioid foci, causing dissociation of fibers of myometrium. 

Pathologic Peport hy Dr. Motyloff. — ^Membranes, cord, and placenta were com- 
plete and grossly normal in both pregnancies. The hysterectomy specimen included 
congested edematous fragments of the tubes but no recognizable ovarian tissue. 
The uterus measured 18 by 16 by 12 cm., and a cuff of cervix 5 cm. wide and 
2 cm, long was attached anteriorly. The anterior surface presented two pockets, 
on right and left sides, resulting from the Coffey operation. The freshly sutured 
cesarean incision ran from the amputated border 8 cm. upward parallel and slightly 
to the right of the midline. The uterus was opened through its posterior wall to 
permit inspection of this incision. The area near it was occupied by a scar, appar- 
ently the remnants of the previous section. The lining was rough, the actual site of 
the placenta could not be determined, and there was a small amount of clotted 
blood in the cavity. 
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done. Menses began at 16, cycle was thirty to thirty-five clays, duration and 
amount average, with mild suprapubic pain for one week before the periods. The 
general physical examination, blood pressure, and urinalyses were normal, and 
nothing unusual was noted about the pregnant uterus or cervix. 

After a normal pregnancy, labor began spontaneously at forty weeks and re- 
mained very active throughout a trial of thirty hours. Examination under anes- 
thesia revealed the cervix extremely high posterior, difficult to reach, very long 
and tough, and dilated 1.5 cm. The baby lay in R.O.P. with the unengaged head 
distending the anterior wall of the lower uterine segment far removed from the 
cervix. The pelvis was entirely ample and the diagonal conjugate was not reached 
at 13 cm. Under the diagnosis of anterior sacculation pregnancy, s cesarean sec- 
tion was performed because of the failure of a thirty-hour trial labor to produce 
cervical dilatation or engagement of the head. 

A living 7 pound 13 ounce (3,544 Gm.) female infant, which survives, was 
delivered on Oct. 13, 1936, by low flap cesarean section. The skin incision avoided 
the previous laparotomy scar and care was taken not to disturb the plicated 
round ligaments, which were spread out over the anterior uterine wall producing 
several peritoneal folds. The Coffey suspension had not resulted in any adhesion 
to the parietes, the resected left ovary was so thinned out as to be unrecognizable, 
and the tube spread over the left uterine border. The right adnexa lay free in the 
lumbar gutter. The lower uterine segment was incised longitudinally and closed 
in layers with chromic catgut sutures. It is to be noted that the uterus behaved 
normally through labor and at cesarean, contracting well with the aid of pituitrin 
0.5 c.c. intravenously after delivery of the baby, and one ampoule each of pituitrin 
and ernutin after removal of the seeundines. The patient was afebrile on and after 
the fifth day and was discharged on the sixteenth day, when the cervix was still 
too high to palpate vaginally. 

At follow-up examination one month post partum, the cervix had descended 
to normal position and the corpus was anterior and mobile. Menses now occurred 
at irregular thirty-five- to forty-two-day intervals, their prolonged duration and 
associated cramps being attributed to a stenosis of the upper cervical canal. Although 
contraceptives were emploj^ed only six months, another twelve months elapsed 
before conception occurred. 

Examination in the eighth week of the second pregnancy revealed decreased 
uterine mobilitj', and a high posterior cervix with mild chronic inflammation. Preg- 
nancy was again uneventful and elective cesarean section was done February 11, 
1939, at forty weeks by the same method. An 8 pound 9 ounce (3,884 Gm..) 
female infant was delivered and now survives. This time the uterus looked healthy, 
and the round ligaments and adnexa as at the former cesarean; and the lower 
uterine segment was covered by numerous reduplications of peritoneum, permitting 
ample upper and lower flaps to be developed. The lower segment was again incised 
longitudinally, and after removal of infant and complete membranes and placenta 
it was again closed in layers with chromic catgut. The usual intravenous pituitrin 
after delivery of the baby and ergotrate after removal of the seeundines were 
given and the initial blood loss was about average during the closure of uterus and 
peritoneal flaps. Before the abdominal closure was begun, however, the anesthetist 
reported a rapidly rising pulse rate and alarming drop in blOod .pressure. Direct 
examination revealed a very flabby uterus filling with blood, and reaching the 
diaphragm. Large amounts of blood were expressed; but despite'intravenous ergo- 
trate, massage and application of hot towels to the uterus, it failed to contract 
and the radial pulse became imperceptible. 

Meanwhile an intravenous infusion of 10 per cent glucose in saline was started, 
and within a few minutes 700 c.c. of whole blood was transfused directly from 
the husband. Supravaginal hysterectomy with removal of the remnant of left 
adnexa was done and an attempt made to spare the right adnexa. Because of 
active bleeding in the mesosalpinx, the tube had to be secondarily removed but 
the right ovarj- was conserved. The operating time for the three procedures was 
two hours. A second blood transfusion of 500 c.c. was given after the patient 
was returned to her room. The wound again healed by primary union and the 
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DISCUSSION 

DR. MELVIN L. STONE. — In the Laboratory of Gynecological Pathology at 
Bellevue Hospital we have seen, incidental to routine study of material removed at 
operation, many instances of adenomyotic foci ranging from minute incursions of 
the glands of the endometrium into the muscle, to more extensive foci of adenomyosis 
which are completely removed from the endometrium. These have been noted es- 
pecially in fibroids and in many other conditions, but we have never seen a case pro- 
ducing uterine atony. We have, however, noted a similar case which I would like 
to describe to you. The patient in question was a woman of 25 years who had had 
no pregnancies prior to her admission to Bellevue Hospital in labor. She was at 
term at the time and was having pains every ten minutes. We examined her and 
could find nothing very obviouslj- wrong except that she had a very marked cystitis 
and complained grievously of dj'.suria because of this. About four or five hours 
after admission the blood pressure dropped ratlier markedly, the pulse became im- 
perceptible, the skin became cold and clamm}’ and the uterine contractions ceased. 
The fetal heart could not be heard. Under the diagnosis of ablatio placentae the 
patient was subjected to operation. At first glance, when the peritoneal cavity 
was entered, nothing remarkable was noted. Tiie uterus was distended to the size 
of a full-term pregnancy and appeared perfectly normal otherwise. 

On palpating the uterus posteriorlj', however, we felt a cystic mass wliich we 
thought was blood clot, inasnmcli as there was about 3,000 c.c. of fluid blood in the 
peritoneal cavity; after removing the fetus, and delivering the emptj- uterus through 
the incision, we were rather surprised to find a rupture about 5 cm. in length on the 
posterior surface of the uterus, through which collapsed membranes were protruding. 
We removed the uterus and the patient made an uneventful recovery, following 
transfusions and the usual after-care. 

Examination of the uterus from its inner surface revealed a deep crevice in its 
left side and cornu. This area was ragged and blui.sh red in color and through it the 
perforation had occurred. The thickness of the uterine wall throughout the extent 
of the crevice was about 0.5 cm. in contrast to the thickness of the remainder of 
the wall which was 3 or 4 cm. This observation verifies the statement which Dr. 
Molytoff made relative to the destructive effect of endometrial stroma and glands 
on myometrium. 

Microscopic sections, taken through the perforated area, showed a marked decidual 
reaction which had taken place in islets of ectopic endome'trium and throughout the 
uterus many other such endometrial islands were observed. 

It is of interest, as Dr. Sackett stated, that a case such as this was described by 
Dr. Richardson in 1919 some time before the general recognition of endometriosis 
as an entity. Dr. Richardson was of the belief that the endometrium, after it had 
undergone decidual change, possessed some unique power which enabled it to pro- 
liferate and invade muscle tissue. It seems, in view of our later knowledge of the 
subject, that this also was a classical case of endometriosis and that the decidual 
reaction which he observed w'as a secondary effect of pregnancy on ectopic endo- 
metrial foci. 

DR. LEON MOTYLOFF. — It is not generally appreciated that adenomyosis of 
the uterus is a destructive condition. The endometrial foci in adenomyosis consist 
of glands and stroma. The glands are usually harmless, but the stroma may be 
extremely aggressive. It was found by Robert Meyer in 1923 that the stroma o 
the endometrial islets destroys the myometrium, and he found destruction not only 
of the interstitial tissue, but also of the most important elements of the muscle 
cells, the so-called myofibrils, which are responsible for the function of muscle. 

Fortunatelj’-, not all eases of endometriosis are alike, as is evident from clinical 
experience. Some of the cases show quite an extensive menorrhagia and others do 
not. Perhaps the most aggressive types of endometriosis are the recent cases with 
very cellular stroma. In Dr. Sackett ’s case the stroma ivas very cellular which is 
why it showed such decidual reaction. All the cases that have been reported where 
the combination of adenomyosis and atony w'ere found, presented such an extensive 
decidual reaction. 
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The myometrium was pale^ its cut surface looked like a sponge and presented 
a network of wide spaces which appeared empty on dissection. There was no 
interstitial hemorrhage. 

Microscopically. — The remnants of decidua were scant or completely missing in 
most sections. The myometrium had the appearance typical of pregnancy. There 
was no ewdence of inflammation nor of vascular wall changes. Sections through 
the old cesarean scar showed fibrosis without aivy other pathologic change. 

The submucous layer of the myometrium contained many large foci of adeno- 
myo’sis. The stroma of the endometrial islets show'ed marked decidual reaction, 
while the glandular elements were so extensively proliferated as to form small cysts. 
The foci were so numerous and so large as to cause dissociation of the muscle 
fibers in the mj’ometrium (Figs. 1 and 2). 

Diagnosis , — ^Puerperal uterus; adenomyosis interna uteri with pronounced decidual 
reaction; edema and congestion of tube. 

DISCUSSION 

In view of the normal uterine behavior at first cesarean section even after 
thirty hours of active labor, it was difficult to explain the profound atony, hemor- 
rhage, and shock following the second cesarean. The latter was done by election, 
at term, under ideal conditions, and with no new technical difficulty. In both 
cases nitrous oxide and ether anesthesia by the closed method was well taken. The 
operative teclmique was the same except for time taken to excise the skin scar. 
Since the second baby was only 12 ounces (340 Gni.) heavier than the first, and 
since no labor was allowed, the sacculation of the uterine wall was probably no 
greater and possibly less than before. In standard textbooks sacculations is re- 
ported as a cause of dystocia and uterine rupture but not post-partum atony. 

Normal afebrile convalescence from the first cesarean section and the appearance 
of the uterus at the second operation both indicate that the intrinsic muscular, 
vascular, and nerve structure had been damaged little, if at all. The old scar 
showed no endometriosis or other demonstrable weakness. 

There had been no intercurrent illness. But the menses had become more pain- 
ful and prolonged, and the cycle varied from thirty-five to forty-two days. This, 
and the delay of conception for twelve months after the last use of contraceptives. 
Could have been due to adenomyosis of the uterus. 

The extensive invasion of the myometrium by endometriosis in the present case 
seems the most likely cause of the atony and hemorrhage. In the so-called Couve- 
laire uterus, dissociation of the muscle fibers by extravasated blood is believed to 
destroy their contractile power. Whether similar dissociation by endometrioid 
islets is extensive enough to cause post-partum atony and hemorrhage cannot yet 
be definitely stated. In four cases from the literature, it seemed the obvious cause 
of spontaneous uterine rupture, even in the first pregnancy in one of them. In 
Schweitzer’s case as well as the present case, it seemed the most obvious cause of 
atony after cesarean section. 


CONCLUSION 

A case is presented of elective repeat cesarean section for sacculation pregnancy 
followed by uncontrollable uterine atony and hemorrhage requiring removal of the 
uterus and treatment of shock. The possible causative factors are reviewed and 
the opinion offered that widespread adenomyosis of the mj'ometrium interfered with 
its normal contraction and prevented its response to oxj-tocic drugs. 
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When the patient began to menstruate several days later, a second vaginoscopy 
was immediately performed, and blood, mixed with pus, was seen issuing from the 
sinus opening to the left of the cervical os. At this time, no blood was, as yet, 
issuing from the cervix itself. The blood from the sinus opening was collected, 
centrifuged, fixed, and sectioned (Pig. 2), according to the method suggested by 
Dr. Geist, for determination of menstrual blood. It was reported as consisting of 
blood, leucocytes, and endometrial epithelium. 



Fig. 1. _ Fig. 2. 

Fig. 1. — Secretion aspirated from sinus opening, showing pus cells and squamous 
epithelium. 

Fig. 2. — Menstrual blood and pus aspirated from sinus opening, showing endometrial 
glands. 



Fig. 3. — A ureter catheter threaded into the orifice in the vaginal fornix, coiled up in 

the cavity. 

On the following day menstrual blood was also seen issuing from the cervix. 
The hymen was then dilated to admit a speculum, and a ureter catheter was 
threaded into the sinus opening. X-ray picture showed it to be coiled up in a 
cavity paralleling the upper three-fourths of the vagina (Pig. 3). Hippuran was 
injected, and an x-ray picture taken, outlining the cyst (Pig. 4). A sound pass^ed 
into the cervix showed a uterus deflected to the right side of the pelvis (Pig. 5). 


LATERAL PYOCOLPOS, DOUBLE UTERUS, CERVIX, AND 
YAUINA, WITH ABSENCE OP LEFT KIDNEW^ 

Max D. Mayer, M.D., New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

T his case of lateral pyocolpos, with double uterus, double cervix, and double 
vagina, associated with absence of one kidnej', is being reported because of its 
clinical interest, and particularly to emphasize the importance of accurate pre- 
operative diagnosis. 

The patient, L. AI., was a white virgin, 25 years of age. The familj- historj' 
was negative. Alenstruation had started at 12% years, was always regular, occur- 
ring everj' tw^enty-eight days, profuse in amount, and lasting eight days. There 
was no intermenstrual bleeding. Dysmenorrhea w'as present on the first day of 
each menstruation. 

At the age of 17 years, the patient noticed a foul, yellownsh discharge. This 
illness was gradual in onset, and not accompanied by chills or fever. The dis- 
charge persisted and increased, particularly before the menstrual flow. 

At the age of 24, one 5 ^ear ago, she first experienced pain, and a sensation of 
heaviness in the left lo’wer quadrant. This interfered with walking, occasionally 
with sleep. At the time of her menses, there was pain in the right leg. There 
were no urinary symptoms. 

Four months ago she wms admitted to another hospital, at which no diagnosis 
was made, and she wms discharged with the recommendation to take douches. She 
then went to the Consultation Clinic at Mount Sinai Hospital, where it was thought 
that she might have a complex congenital anomaly, and further hospital investi- 
gation was advised. She wms admitted to the gynecological service of Dr. Geist, to 
whom I am indebted for the privilege of investigating this case. 

Physical examination showed a young, w'hite woman, not acutelj’- ill, fairly 
well developed. There were no gross stigmas of a glandular disturbance. The 
general examination was negative; blood pressure wms 96 systolic, 66 diastolic; the 
hemoglobin was 86 per cent. There were 18,800 wdiite blood cells with 53 per cent 
polymorphonuclear leucocytes. Urine examination was negative. The Wassermann 
test was negative, the sedimentation time wms one and one-half hours. The vaginal 
smear showed many leucocytes and cocci in chains. 

Pelvic examination showed a virginal introitus. There was a profuse, foul- 
smelling vaginal discharge. Upon rectal examination, the cervix seemed normal 
in size. The fundus could not be differentiated. The right adnexa seemed normal. 
To the left there was a cystic mass, the size of an orange, bulging toward the 
vagina and extending upward and laterally. This wms slightly tender. Capping 
this mass, there was a second, smaller mass in the left lower quadrant. Pressure 
upon the C 5 ^stic mass increased the A'aginal discharge. 

Intravenous pyelogram failed to show any shadow of the left urinarj' tract. 
Alethylene blue, given by mouth, did not discolor a gauze strip placed in the 
vagina. Vaginal smears were negative for tubercle bacilli. 

Cystoscopy was performed, at which time the right ureteral orifice was easily 
catheterized; there was no opening to correspond to the left ureter. Indigo carmine 
appeared on the right side only. The vagina was inspected with a narrow procto- 
scope. A cervix was seen, and the os was normal. One-half inch to the left of 
this there was the opening of a sinus, from which pus exuded. This was of the 
size of a ureteral orifice and led to a tortuous tract. The right lateral fornix was 
well defined; the left fornix was apparently absent, the cervix merging into the 
left vaginal wall. Alicroscopic examination of the pus aspirated from within the 
sinus op ening showed pus cells and squamous epithelial cells (Fig. 1). 

•Presented at a meeting of the New York Obstetrical Society, November 12. 1940. 
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cervix (right), at a slight!}' higher level, a second cervix was seen, about two- 
thirds as large as the right cervix. Its os -was patent, easily sounded, and the 
corresponding uterus w'as turned to the left. The stump of the septum was between 
the two cervices. 

Cannulas w'ere inserted into both uteri, and simultaneous bilateral hystero- 
grams were made (Fig. 7). This proved the diagnosis of double uterus, double 
cervix, and double vagina -with lateral pyocolpos due to atresia of the lower end 
of the left vagina, the anomaly being accompanied by the complete absence of 
the left kidney. 

Fifteen days postoperative, the patient began to menstruate, and menstrual 
blood was seen issuing from both cervices. At this time, both uteri were easily 
palpated, freely movable, and there were no adnexal masses. The patient was 
discharged completely well three w'eeks after operation. 



Pig. 6. — Resected septum showing flbroniuscular septum lined on both sides with 

vaginal epithelium. 


Follow-up examinations at frequent intervals for over one-half year showed 
the patient in excellent health, symptom-free, without vaginal discharge. The 
introitus was normal. A small ridge, 0.5 cm. thick, was present along the postero- 
lateral wall. The mucosa of the left side of the vagina was normal. The cervices 
appeared normal, and the uteri seemed normal in size. There was no adnexal 
mass or tenderness. 

The case cited is one of failure of complete fusion, with an incomplete break- 
ing through of the left vagina. Arrests of development at this period have 
the highest correlation with kidney anomalies, including absence of one kidney 
supposedly due to the impossibility of the ureter bud meeting the definitive 
kidney anlage. 

The clinical picture of the anomaly seen in our patient, as described by 
numerous authors, is quite characteristic. The patent half of the vagina seems 
quite normal, although somewhat narrow. The uterus appears to be pushed to 
one side. To the other side, there is felt a cystic mass extending toward the 
vulva, and bulging into the normal vagina. In most cases, the cystic mass simu- 
lates a low-l}’ing intra-abdominal cyst, and is often capped by a second mass 
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Tlie sinus opening was now dilated with graduated sounds, and the cystic cavity 
(lateral pyocolpos) regularly irrigated. The discharge diminished rapidly, pain dis- 
appeared, and the patient felt greatly improved. When the return from the irri- 
gation became almost clear, operation was performed. 



Pig. 4, — ^A sound is in the right uterus. Hippuran has been injected through the 
catheter and outlines the atretic left vagina. Some excess hippuran is seen in the 
right vagina. 



Pig. 5 . — ^Right hysterogram showing position of the right uterus and the tube. The 
uterotubal angle is well demonstrated. 

Operation. — Under general anesthesia, the vault of the vagina was exposed, a 
cannula inserted into the sinus opening, and the lateral pyocolpos flushed with 
saline solution. When the return was clear, the cavity was distended with fluid 
means of a cannula fitted with an appropriate obdurator. The most inferior 
portion of the distended cavity, one-half inch above the hymen, was aspirated 
■'^th a 20-gauge needle, and a window made at this point. A good portion of 
the septum between the sinus opening and this window was then excised, and 
complete drainage established. The vagina, now converted into a single space, 
■n'as packed. 

Pathologic examination of the -wall showed “ fibromuscular septum covered on 
both sides by squamous epithelium” (Fig. 6). 

"W^ithin a week all discharge had stopped. The wall of the cyst now had the 
appearance of normal vaginal epithelium. To the left of the previously noted 
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standpoint of possible injury to the remaining ureter as a result of misguided 
operative interventions. 

The etiology of the infection -which converts a lateral hematoeolpos into a pyo- 
colpos is not always clear. The stagnation of menstrual blood furnishes an 
excellent culture medium, and the opening in the septum, primary or secondary 
to rupture or manipulation, may furnish the point of entry of bacteria. In most 
instances, the secretion had a foul odor. This was true in our own case. 

SUMMARY 

1. A ease of lateral pyocolpos is described, in which there was a double vagina, 
double cervix, and double uterus, with atresia of the lower end of the left vagina. 
This genital anomal}^ was associated with the absence of the left kidney. 

2. Complete diagnosis of the condition preoperatively facilitated the extremely 
simple therapj^. 

3. Treatment recommended is preliminary cleaning up of the infection by irri- 
gation, followed by removal of the septum between the two vaginas. 

4. Points of importance in the investigation are the examination of the secre- 
tion from the lateral cj’-st, the use of contrast media in the pyocolpos and uterus, 
the determination of endometrium in the menstrual blood aspirated from the 
cavity, and the investigation of the genitourinary tract. 

I wish to express my thanks to Dr. Geist for the privilege of investigating this case. 


HYDATIDIFORM MOLE FOLLOWED BY 
CHORIONEPITHELIOMA^^ 

Edward Francis McLaughlin, M.D., Philadelphia, Pa. 

(From, the Germantown Hosintal) 

I T IS striking that the conditions of hydatidiform mole and chorion- 
epithelioma are reputedly of such infrequent occurrence, and the 
sequence of epithelioma following mole is of even more rare occurrence.^'® 
I lielieve that a greater number of these tumor cases exist than is gen- 
erally assumed, and that they are treated in the surgical wards of hospitals 
where gynecology is included under surgery. Two such cases, the occur- 
rence of which might otherwise have passed unrecorded, are reported 
herewith. 

Case 1. — E. A. (20955), a colored woman, aged 38 years, was ad- 
mitted to the Surgical Service of Germantown Hospital Jan. 29, 1936. 
The relevant portion of her history is as follows : She had missed four 
periods, was believed to be pregnant, and began to bleed. The diagnosis 
was “incomplete abortion.” She was curetted and large amounts of 
grapelike masses were obtained which Avere grossly and microscopically 
diagnosed “hydatidiform mole.” Five days later the patient was re- 
operated upon and a subtotal hysterectomy, bilateral salpingectomy, and 
right oophorectomy were done. The uterus was slightly larger than nor- 
mal, the right ovary being cystic. The left ovary (not removed) ap- 
peared to be normal. The pathologic report was as follows: “Uterine 
canal is soft and boggy and occupying half of the fundus is a large ir- 
regular mass of soft friable tissue mixed with considerable blood clot. 
This appears to have penetrated the endometrium in several places. ” 
Microscopic sections of the uterus revealed a “ chorionephitheliom^ 
early with slight penetration” and “chronic interstitial oophoritis with 
corpus luteum cyst and luteoma.” No ovarian metastases were seen. 

*Presented at a meeting of the Philadelphia Obstetrical Society, January 2, 1941. 
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which proves to be the uterus. Not infrequently, a small communication in the 
upper part of the septum between the two vaginas permits more or less inter- 
mittent discharge of blood or pus. 

The diagnosis, however, was not made preoperatively in the majority of cases. 
As a consequence, a great many of the reported cases were diagnosed only fol- 
lowing laparotomy or extensive vaginal dissections. 

Jasehke and Pankotv in 1933 were enabled to make the diagnosis preopera- 
tively by finding squamous epithelium in the secretion. They emphasized the 
difiiculty in diagnosis, and considered a differential diagnosis between this con- 
dition and parametrial abscess almost impossible. 

In many instances, quite unnecessaiy hysterectomies were performed, and 
equally unnecessary total excisions of the supposed vaginal cysts. Obviously, 
the procedure of choice is the simple one of extirpating a large portion of the 
septum, preferably after preliminary cleaning up of infection. 



Pif- I- — Double hysterogram showing both uteri, both tubes. The uteri are laterally 
Placed. The cervices are outlined by hippuran in tlie vagina, the right at a slightly 
lower level than the left. 


The condition should be suspected in the presence of lateral vaginal cystic 
masses, or discharges of an obscure nature from vaginal sinuses. The swelling 
does not always parallel the side of the vagina, and often runs a semispiral course, 
arising posteriorly and bulging into the abdomen and above Poupart’s ligament. 
This is one of the factors that contributes to difSculty in diagnosis and is 
misleading. 


Once the possibility of such a condition is entertained, we have at our dis- 
posal adequate measures to investigate such a case completely. These include, 
in addition to the ordinary gynecologic examination, the study of the secretion 
from such sinuses, the catheterization of the pockets, x-ray study with contrast 
media, and x-ray examination of the uteri. An apparently complex technical 
problem can thus be converted into a very simple one. 

The differential diagnosis from other vaginal cysts, including Gartner's cyst 
and cj’sts of the vagina due to misplaced ureters, is made easy. 


-■^11 such cases, as well as all other anomalies of the genital tract, should have 
the benefit of a urologic investigation, including intravenous pyelography, because 
of the surprisingly frequent association with the absence of one kidney. Over 
one hundred cases of this association have been reported. According to Ballo- 
■"'itz, in 213 cases of absent kidney, there were 71 females, of whom 41 had 
anomalies of the genitalia. The frequency of absent kidney is about 1 in 3,000. 
b'P to 1916, 94 cases of absent kidney are in the literature, collected by 'V^'. 
Keusch. This is of scientific interest, and also of clinical importance from the 


906 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


malignant as it lias been pictured, there is some justification for this 
stand. This feeling is more understandable too when the patient is near 
the menopause as was true here. Certainly the decision to re-operate 
proved fortunate in this instance. A second point is the fact that the 
operator felt safe in leaving a normal appearing ovary, and time proved 
he was right in so doing. Third, microscopic sections of the cystic ovary 
showed no evidences of metastases, adding to the accumulated evidence 
which tends to show that metastases or extensions from uterus to ovary 
are rare or never occur. Fourth, while used in an elementary way, the 
two successive negative qualitative Friedman tests added assurance to 
the belief that the tumor had been completely removed. 

The second case also brings up some interesting points: the use of 
biologic tests, the value of histologic sections, and the soundness of clini- 
cal observations. The qualitative Friedman test done before eurettement 
simply indicated the presence of pregnancy tissue and nothing more. 
The same test, though positive, taken two weeks after eurettement meant 
nothing because slowly dissolving benign chorionic tissue might still be 
giving a positive qualitative test. It might even be giving a very high 
quantitative prolan reading at this time. To base one’s decision to do 
a hysterectomy on persistently positive qualitative Friedman tests in the 
period immediately following molar evacuation will mean sacrificing of 
many normal uteri. If these biologic tests are to have value, they must 
be quantitative, must be taken at frequent intervals, and the values 
plotted on a graph.'-^° A steadily falling prolan curve bespeaks benign 
tissue (Payne) ; a rising curve, the reverse. Return to normal usually 
takes eight to twelve weeks.^^’ 

The curetted tissue was not of great help because no specimen in- 
cluded the molar — uterine junction, and invasion could neither be 
demonstrated nor ruled out. To secure the most desirable tissue, direct 
excision by hysterectomy^ or a careful selection of the last of the curetted 
fragments must be done. If a suitable specimen can be secured, his- 
tologic diagnosis of chorionepithelioma is feasible despite the opinions 
of many to the contrary.®’ Chorionepithelioma was readily diag- 

nosed in the sections taken from the extirpated uteri and the diagmosis 
confirmed by more than one competent pathologist. 


Clinical findings really brought this patient to her second and life- 
saving operation. Persistent, then enlarging, ovarian masses, and re- 
enlargement of the uterus are very strongly suggestive, in this situation, 
of the presence of actively growing chorionic tissue. Another clinical 
sign, not noticed here, is the reappearance of uterine bleeding. Ayiiere 
prolan estimation and histologic section are not available, these clinical 
signs alone would call for a second eurettement, a hysterotomy, or pos- 
sibly even a hysterectomy. 

The operator in Case 2 held the opinion that if malignancy be present 
in the uterus then both adnexa should be completely removed, so tliat 
these possible sites for extension or near-by metastases may be eliminated. 
Whether these adnexal structures appear normal or abnormal is beside 
the point. So the huge cystic ovaries, made so by the many lutein cysts 
whose fiuid is rich in prolan, were removed. Many gynecologists believe 
such ovaries are completely benign and will return to normal after the 
stimulator of prolan production, the chorionic tissue, is removed. 
All®’ admit of the possibilities of hemorrhage from and torsion of 
such cystic ovaries. In the present instance, histologic section of the 



MC LAUGHLIN : HYDATIDIFORM MOLE 


905 


The patient had an uneventful convalescence. Qualitative Friedman 
tests were done one month and three months after operation and were 
negative. The patient is well and has negative pelvic findings four years 
after her discharge. 

Case 2.— C. T. (24534), white, married, was admitted Dec. 20, 1938, 
to the Surgical Service at Germantown Hospital giving the following- 
story. Her last regular period was two months previous. She noticed 
a mass in her abdomen which had increased in size, and two w’eeks before 
admission vaginal bleeding began and continued off and on, being at 
first slight, then becoming heavier two daj^s before entering the hospital. 
Examination showed a mild generalized jaundice, icterus index being 42. 
Abdominal palpation revealed an irregular mass extending up to the 
mid-epigastrium and an “irregular attached mass extending almost to 
the costal margin on the left.” Vaginal examination showed the uterus 
to be continuous with the mass previousl.y described. Bed blood count 
was 1,970,000; Hg, 30 per cent. A diagnosis of pregnancy was made with 
the possibilities of (1) incomplete abortion; (2) threatened abortion; 
and (3) possible hydatid degeneration. On Dee. 22, 1938, a cpialitative 
Friedman test was positive. On the same day after proper preparation 
(blood, etc.), a curettage was done and typical molar tissue recovered. 
This was reported pathologically as “benign hydatidiform mole” but a 
later section showed some active proliferation of cells, but no uterine 
tissue was included in this section so invasion could not be reported 
upon. 

The patient improved rapidly. The uterus Avas reduced in size. On 
Jan. 6, 1939, fifteen days after operation a qualitative Friedman test 
Avas positive. Examination on the nineteenth postoperative day disclosed 
a uterus still about tAvice normal size and a questionable mass in the 
right side. Operation aa^s advised but the patient refused and Avent 
home. Five days after discharge she began to have abdominal pains and 
noticed a purulent Amginal discharge. She Avas re-admitted three AAmeks 
after leaving the hospital or forty days after her curettement. At this 
time the uterus had again enlarged someAvhat and the abdominal masses, 
noAA' bilateral and extending up to the umbilicus, could easily be felt. 
On Feb. 1, 1939, a total hysterectomy and bilateral salpingo-oophorectomy 
Avere done by Dr. S. D. Weeder. The uterus Avas found slightly enlarged 
but otherAvise normal. Both ovaries Avere distended to a diameter of 
about eight inches Avith large cysts, hemorrhagic in some sections. 
Pathologic examination shoAved these to be lutein cysts. They contained 
fluid rich in prolan. The opened uterus had some adherent and pene- 
trating molelike tissue at the upper left pole. In the upper pole Avas 
a quantity of necrotic material. Microscopic diagnosis : ‘ ‘ hydatidiform 
mole and ehorionepithelioma.” 

The patient had an uncAmntful conAmlescence. One month and one- 
half after the hysterectomy, a qualitative Friedman test Avas negative. 
The patient has refused further visits but is knoAvn to be Avell, symptom 
free and AAmrking at present, tAvo years later. 


DISCUSSION 

These tAvo cases serve Avell as texts for a brief discussion. The first 
case illustrates four points. First the belief held by some that the find- 
ing of a mole ipso facto calls for a hysterectomy to prevent the groAvth 
or spread of the more malignant tumor. If ehorionepithelioma is as 



STETHOGRAM AND RECORDED DISC OP FETAL 
HEART SOUNDS IN A TWIN PREGNANCY 

Arthur L. Smith, A.M., M.D., F.A.C.P., Lincoln, Neb. 

O NLY a few have succeeded in making photographic records of fetal 
heart sounds and in some of these the vibrations are very indis- 
tinct. Orias and Braun-lMenendez^ state tliat the recording of fetal lieart 
sounds is very difficult and this explains why so few such studies have 
been made. In their book on heart sounds two stethograms of fetal 
hearts made hj^ Pereira are shown and these are very good. Hofbauer 
and Weiss^ in 1908 and Beruti® in 1923 succeeded in making a few 
photographic records of fetal heart sounds but the results were very 
unsatisfactorjL Lian, Golblin and hlinot'* in 1938 made graphic records 
of fetal heart sounds (number not stated) and also cut a few discs. 
Smith and HerverU’ “ in 1940 succeeded in making fetal stethograms 
and recording reproducible fetal heart sounds on discs in 52 cases. 
Dressier and Moskowitz' in 1941 simultaneously recorded fetal stetho- 
grams and electrocardiograms (by the Strassman technique) in 40 eases. 

In none of these reports has the recording of twin fetuses been men- 
tioned. In the review of all the medical literature on this subject, no 
recordings of a twin pregnancy by stethograms or phonographic discs 
have been found. However, Bell® has reported the taking of feta! electro- 
cardiograms in two cases of twin pregnancies, one of these yielding fetal 
deflections while the other was unsuccessful. Electrocardiograms were 
taken on 33 pregnant women, and in 10 of these fetal heart R-waves were 
registered. 

CASE REPORT 

Primipara, 24 years of age, Avas admitted to the hospital on Oct. 14, 
1940. On physical examination a diagnosis of twins AAms made and Bvo 
fetuses were seen in the roentgenogram. The first fetus (No. 1) filled 
the right side of the abdomen, the head Avas in the pehus and the back on 
the right. The head of the second fetus (No. 2) aa'rs seen in the left 
loAver abdomen and the back above it Avas curved laterally. 

The heaid sounds of the first fetus Avere easily heard through the 
stethoscope in the right loAver abdomen, but the sounds of the second 
fetus could not be found. So the problem Avas to knoAV AAdiether the 
second fetus Avas living or not. 

Petal stethograms, cardiophonogTams, and electrocardiograms Avith 
maternal electrocardiograms and pulse Avere taken simultaneously. Fol- 
lowing this, the maternal heart sounds, electrocardiogram, and polygram 
Avere recorded at the same time. 

The stethograph used to photograph the heart sounds has been de- 
scribed by Lockhart® and the ear diop honograph (Pig. 1) employed to 
the discs of reproducible heart sounds Avas developed by the author 
The fetal electrocardiographic technique folloAved Avas that described 
by Strassman and Mussey.^®’ 


908 



MCLAUGHLIN; HYDATIDIFORM MOLE 


907 


removed ovaries showed no malignancy, again adding to the evidence 
that involvement of these structures by chorionepithelioma is rare. 

The dispute over the proper course to pursue with the ovaries brings 
up the most important question on the whole subject of chorion- 
epithelioma. Just how malignant is this tumor ? On the one hand is it 
the rapidly fatal blood metastasizing super-cancer? Or on the other, 
is it the tumor whose distant and widespread metastases will disappear 
after the parent tumor is excised ? Is it the tumor which has even been 
reported to have spontaneously regressed and disappeared itself along 
with its metastases? Between these two extremes the answers lie for 
there must either be grades of malignancy as Bwing’^'^ believes or grades 
of host resistance as Montgomery'*® believes. 

I desire to express my appreciation to Drs. E. B. Hodge and "W. B. Swartley 
for permission to report these eases. 
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DISCUSSION 

DE. EDWAED SCHUMAN. — Lutein cysts of the ovary, accompanying hydatid 
moles or chorionepithelioma, represent a lutein reaction to the tremendous amount 
of gonadotropic substance elaborated by the chorionepithelioma. There has been 
some question in my mind as to whether the ovaries should routinely be removed 
m the presence of this disease. They are very rarely the seat of metastasis and 
there usually remains some doubt about the malignancy of chorionic tumors at the 
time of operation. 

With regard to the fallibility of the hormone tests in the presence of mole or 
chorionepithelioma. Dr. Voegelin and I reported a case in which Aschheim-Zondek 
tests were negative for something over a year, while the patient was suffering 
from chorionepithelioma. These tests did not become positive until a month be- 
fore the patient’s death. 


Itoh, E,.: Determination of Sex of Fetus, Zentralbl. f. Gyniik. 64: 1302, 1940. 

The author claims successful prediction of sex in 15 cases. Using the maternal 
urine, Itoh extracted it with acetone and ether, combining the resulting fraction 
with an acetone-ether extracted fraction of dog testes. The effect of a proteolytic 
ferment, which the author claims is secreted by the fetal testes, will be to elevate 
m amino-nitrogen content of the above mixture, while a low aminonitrogen value 
"ill be obtained in the case of female fetuses. 


R. J. Weissman 
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STETHOGRAMS 

First Fetxis (No. 1). — These heart sounds were taken through the 
lower right abdominal wall and over the back of the first fetus. The 
second sounds were of greater intensity than the first. The first sounds 
were made up of two vibrations, while the second consisted of four cj'^cles 
and appeared to be split. Systoles varied in duration from 0.19 to 0.22, 
and diastoles from 0.23 to 0.26 second. The rhythm which varied some- 
what was of sinus origin and the rate averaged 129 per minute. 


Fetal 


Sounds. 


Heart 


/2f 



Pig’. 3. — Upper. Heart sounds of fetus No, 1 -with a rate of 129. Maternal electro- 
cardiogram (Lead I) and pulse. Middle, Heart sounds of fetus No, 2, the heart rate 
is 146. Maternal electrocardiogram (Lead I) and pulse. Lower, Maternal mitral 
heart sounds, electrocardiogram (Lead I), and pulse. Each group is taken simul- 
taneously. 


Secoiid Fehis (No. 2). — This stethogram was taken over the mid- 
lateral left abdomen and the back of the second fetus. The sounds were 
of low intensity, while the vibrations were slow in the first (1) and more 
rapid in the second (2). The duration of systoles Avas 0.17 to 0.19, and 
diastoles 0.21 to 0.22 second. The sinus rhythm Avas almost regular, 
Avhile the rate averaged 146. 

Mother. — The heart soruids Avere of Ioav and about equal intensity over 
the apex. The first Avas of much longer duration than the second. No 
murmurs were heard, and the diastole (0.38 second) Avas longer than the 
systole (0.32 second). The rate Amried from 81 to 87. 


ELECTROCARDIOGRAM AND POLYGRAM 

The electrocardiogram and pulse Avere those of the mother and Avere 
taken simultaneously with the heart sounds in each case. No fetal AA'aves 
were seen in the electrocardiogram. 
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Fig. 1. — Diagram of method of making recorded discs and auditing heart sounds from 
records or directly from the fetal heart. 




THECA CELL TUMOR OP OVARY AND ENDOMETRIAL 

CARCINOMA 

Joseph E. Pokter, M.D., and Theodore C. Bramhall, M.D., 

Portland, Me. 

(From the Departments of Pathology and Gynecology, Maine General Hospital) 

T heca cell tumors of the ovary are comparatively rare, since 
Doekerty in 1940 was able to collect only 25 cases from the literature, 
to which he added 10 more. In the same year, 6 more eases were reported 
by various authors. 

The first 6 examples of this tumor were described by Loffler and 
Priesel in 1932, under the name “fibroma theco-cellulare xanthoma- 
todes. ” Undoubtedly there are more cases which have gone unrecog- 
nized, possiblj’- due to the close similaritj’- of the histologic picture of 
this tumor to the ordinai\y fibroblastoma. 

Traut and Butterworth studied a group of mouse ovarian tumors 
which had been artificially produced with x-rays by Furth and Butter- 
worth. They were able to trace the origin of theca cell, granulosa cell, 
and lutein cell tumors. There was also definite evidence that the tumors 
were physiologically active. It has also been shown by various investiga- 
tors that blood of patients with theca cell tiunors contained increased 
amounts of estrin. 

The following case interested irs because of the associated adeno- 
carcinoma of the endometrium. Most of these tumors produce uterine 
bleeding, which results from endometrial stimulation caused by estrin 
secreted by the tumor. However, when such a tumor is found in in- 
dividuals who have not reached the menopause, there is usually amenor- 
rhea. In the following case we feel that the association of the two 
neoplasms is more than coincidental. 

CASE REPORT 

L. K., a 72-year-old female, was referred to the hospital because of 
occasional small amount of vaginal bleeding over a period of Uvo years. 
Except for an occasional heavy, bearing-down sensation in the pelvis, 
there had been no other symptoms. The bleeding had never been pro- 
fuse, but had been rather constant. During this time she gained a small 
amount in weight, and except for past histoiy of occasional attacks of 
arthritis, her medical history was negative. Menstrual history was nor- 
mal and uneventful. The menopause occurred at the age of 55 years, 
and there had been no bleeding up until two years ago. 

Physical examination showed a well-developed and well-nourished 
white woman of 72 years, showing atrophic arthritic changes of the Joints 
of hands, wrist, and ankles. Heart and lungs were normal; thyroid was 
not enlarged. Breasts were well-developed, pendulous, slightly atropine; 
no masses were palpated. Abdomen was obese, soft, and no rnasses or 
tenderness was made out. Pelvic examination : vagina atrophic; there 
was some whiteness about the labia, suggestive of leucoplakia. The 
cervix showed a very small polyp protruding from the external os. The 
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RECORDED HEART SOUNDS 

Those of the first fetus -when reproduced were loud and clear and of 
equal intensity, the rhythm varied considerably, and a soft uterine souffle 
could be heard. The movement of the fetus was clearly audible. 

The sounds of the second fetus were partly neutralized at times by the 
uterine souffle. They were softer in character than the first and varied 
in rate and rhythm. Movement of intestinal contents could be heard at 
times. 

In the maternal sounds the first Avas of greater duration than the 
second, but they Avere about equal in intensity. No murmurs Avere 
audible, but the respiratory sounds Avere distinctly heard. 

A diagnosis of live tAvin fetuses Avitli normal hearts Avas made. 

Taa'o normal babies AA'ere born on NoA^ 1, 1940, and the heart rate of 
No. 1, AA’hich was born first, Avas sloAver than that of No. 2. 

SUMMARY 

A stethogram of tAvin fetuses and the disc recording of these heart 
sounds, Avhieh could be audited when desired, are reported. 

A tAvin pregnancy in AAdiicli there aa^s a question of viability of one 
fetus is described. 

The stethogram and recorded disc of the tAA'in fetal heart sounds made 
the positive diagnosis of tAvo live fetuses, and this Avas confirmed by the 
birth of tAvo normal babies. 

This is believed to be the first stethogram and disc recording of tAvin 
fetal heart sounds reported in medical literature. 

I wish to thank Dr. W. J. Hervert for the opportunity to study this case. 
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Teller, E.: Sebaceous Glands in the Cervical Mucosa, Zentralbl. f. GA'niik. 64: 

1258, 1940. 

A 40-year-old woman complained of a yellowish, occasionally bloody vaginal 
discharge of four Aveeks’ duration. Colposcopic diagnosis of sebaceous glands in the 
cervical mucosa Avas made and confirmed microscopically. Small yellow spots could 
he seen OA-er the portio as the source of the discharge, the glands appearing as small 
cystic elevations. The author uses colposcopy routinely. 


R. J. Weissman 
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ments. Eaw areas were peritonized. The patient made a normal con- 
valescence and was discharged from the hospital Aug. 8, 1940. Since 
then she has returned to our tumor clinic, and has been doing very well. 
She has no pelvic symptoms and pelvic examination has been negative 
throughout. 

Pathologic Examination. — Uterus Avas enlarged, measuring 8 cm. in 
length, 7 cm. in width, and 3 cm. in depth. The uterine cavity ivas 
occupied by a soft, friable, reddish-purple mass, which was attached by 
a wide base to the endometrial surface. The mass extended for some 
distance into the myometrium. In addition, there was a small intra- 
mural fibroid 2 cm. in diameter. The right ovary had been replaced by 
a solid, encapsulated, bright yellow, firm mass measuring 4 by 2 by 2 cm. 
The left ovary measured 14 by 1 by 1 cm. and contained small follicle 
cysts. 

Microscopic examination of the uterine tumor revealed structure com- 
posed of irregular glands lined by Ioav columnar cells (Fig. 1), Avhich 
showed no evidence of secretory aethdty. The interglandular stroma ivas 
scant and almost absent in places. The tumor invaded the myometrium 
for a short distance. The adjacent endometrial glands were greatly and 
irregular^ dilated, but there ivas Amry little stromal activity. 

The ovarian tumor (Fig. 2) A\'as composed of closely-packed, small, 
elongated or oval cells, Avhich occasionally are arranged in AAude, sAA'eep- 
ing bundles, and elscAvliere form small interlacing netAvorks, The inter- 
cellular substance Avas pale and scant. Fine fibrils Avere seen Avith 
Mallory’s phosphotungstic acid stain and Masson ’s trichrome. Scarlet E 
brings out the numerous fine, fat droplets in practically all cells and 
stroma. 

Comment. — This case is characteristic of previously reported theca 
cell tumors of the ovary, and is of special interest because of the asso- 
ciated endometrial carcinoma. While it is not possible to prove that 
the ovarian tumor Avas the etiologic agent responsible for the uterine 
tumor, our ImoAvledge of theca cell tumors and their similarity to granu- 
losal cell tumors Avould lead one to believe that the physiologic hyper- 
plasia of the endometrium has progressed to a neoplasm. It is generally 
accepted that the majority of granulosal cell tumors and theca cell 
tumors secrete estrin. They do cause stimulation of the endometrium, 
Avith resultant bleeding. Granulosal cell tumors may occur at any age, 
Avhile theca cell tumors are usually found after the menopause. Jn 10 
cases of theca cell tumors of the ovary reported by Dockerty, carcinoma 
of the endometrium was encountered once. TMs same author found 
3 carcinomas of the endometrium in 32 cases of granulosal cell tumors 
of the ovary. 

A case of theca cell tumor of the ovary Avith an associated carcinoma 
of the endometrium is presented, in Avhich Ave feel that it is reasonable 
to assume that the ovarian tumor played a major role in the production 
of the uterine tumor. 
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iilerus ^Yas in third degree of retroversion, slightl.y and irregular en- 
larged. In the right vault there was an indefinite mass. On IMay 10, 
1940, under gas anesthesia, the cervical polyp was removed and the base 
cauterized. At that time an attempt was made to dilate the cervix, hut 
no opening could he found from the internal os into the uterus. The 
patient was discharged from the hospital May 17, 1940, and told to re- 
port if she had any more bleeding. On July 24, 1940, she was readmitted 
to the hospital because of continued vaginal bleeding. On July 27, under 
gas-ether anesthesia, the abdomen was opened through a low midline 



Fig. 1. — High power photomicrograph of the endometrial tvimor shows acini lined by 

columnar epithelium. 



, Ai?- 2. — High power photomicrograph of the ovarian tumor stained with hema- 
and eosin. A characteristic field composed of spindle-shaped cells. Lipoid 
mopiets not apparent with this stain. 


incision extending from the pubis to the umbilicus. The gall bladder was 
palpated and found to be filled with small stones. The uterus was ap- 
proximately four times normal size for a woman of this age, and the 
loft ovary was detached, enlarged, and cystic, lying beneath the uterus 
ni the left portion of the cul-de-sac. This ovarian tumor was apparently 
^vithout any major blood supply. It was easily removed, after dissecting 
away the adliesions by both sharp and blunt dissection. The right tube, 
O' ary, and uterus, including the cervix, were then removed. The vagina 
"as closed with interrupted sutui’es and suspended by the round liga- 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAY IS, 1941 

The following papers were presented: 

Adenomyosis Interna Uteri as a Cause of Uncontrollable Atony and Hemor- 
rhage Following Cesarean Section for Sacculation Pregnancy. Dr. Nelson B. 
Sackett. (For original article, see page S94.) 

Functional Studies on the Vascular System of the Kidney in Normal Pregnancy 
and in Late Toxemia. Dr. Howard C. Taylor, .Tr., and Dr. Irwin 'Wellen (by 
invitation). (Will be published in a later issue.) 


CHICAGO GYNECOLOGICAL SOCIETY 
MEETING OF APFIL 18, 1941 
The following papers were presented: 

The Evaluation of the Several Types of Cesarean Section and Their Indications. 
Dr. Edward A. Schumann, Philadelphia, Pa. (by invitation). 

Indications for the Schumann Ts^pe of Cesarean Section. Dr. Walter W. Coen. 


MEETING OF MAY 16, 1941 
The following papers were presented : 

Pole of Carbon Dioxide in Resuscitation at Birth After Asphyxia and After 
Nembutal Anesthesia. Drs. W. F. Windle (by invitation) and R. F. Becker. 
(For original article, see page S52,) 

Roentgen Pelvimetric Analysis of Walcher’s Position. Drs. Harold M. Brill, 
and Gerhard Danelius. (For original article, sec page S21.) 


PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

ANNUAL MEETING, MAY, 24, 1941 
The following paper was presented: 

The Present Status of Endocrinology as It Pertains to Obstetrics and Gyn- 
ecology. Dr. Robert T. Frank, New York, N. Y., by invitation. 



INTESTINAL OBSTEUCTION FOLLOWING THE BALDY- 
■WEBSTER SUSPENSION OP THE UTERUS 

WiLLiAjr Bickers, M.D., Richjiond, Va. 

pEEQUENT reference is made in medical literature to intestinal obstruction occur- 
r ring after suspension operations, but actually there are comparatively few cases re- 
ported. Usually this complication is mentioned bj' the authors only to prove that one 
tj-pe of operation is superior to another. The Baldy-Webster technique is used by many 
gjTiecologists on the assumption that it leaves no potential hernial openings in the 
peritoneal cavity and thus has a certain advantage over other operations. This may 
be true. The literature does not contain a sufficiently comprehensive study of this 
very important problem to permit us to draw any conclusion as to which operation 
is least likely to cause subsequent intestinal complications. In the present state 
of our knowledge, this most important question cannot be answered. Since it is 
true, however, that many surgeons use the Baldy-Webster technique on the assump- 
tion that it eliminates this potential hazard, the following cases of mechanical ob- 
struction through hernial openings in the broad ligaments are reported. 

Case 1. — D. D., aged 31 years, white, was the mother of three living children. 
Prior to her last pregnancy the patient had a Baldy-Webster suspension of the uterus 
for an uncomplicated retroversion. Six months after the operation she became preg- 
nant, enjoyed an uneventful gestation, and delivered a normal female infant at 
term, following a short, spontaneous labor. The operation did not in any way 
complicate the pregnancy. Three months after the delivery she was seen one evening 
nith acute pain in the left lower quadrant which was soon accompanied by vomit- 
ing. Pelvic examination revealed a normal size uterus in anterior position and a 
movable, nontender mass in the region of the right adnexa. The patient insisted 
that her pain was on the left, but in spite of her persistence, a diagnosis of right 
ovarian cyst with twisted pedicle was made. No mass could be palpated on the left. 
The patient was removed to the hospital and prepared for operation. On opening 
the abdomen, a pseudomucinous cyst of the right ovary which was not tested 
could be seen and tliis was removed. Just to the left of the uterus and below the 
ovarian ligament there was an opening in the left broad ligament through which 
10 cm. of the ileum was herniated. The bowel was strangulated but in good condi- 
tion. The hernia was reduced and the broad ligament opening closed after freeing 
the round ligament on that side and plicating it in front of the closed opening on 
the anterior leaf of the broad ligament. Inspection of the opposite side showed a 
firm adhesion of the round ligament to the broad ligament; no opening could be 
seen, and it was left in place. 

Case 2. — C. S., aged 19 years, virgin, had a Baldy-Webster suspension at the age 
of 17 for a retroversion which was thought to be the cause of severe dysmenorrhea. 
The operation corrected the displacement but not the dysmenorrhea. Wlien the 
patient was seen two years after the operation, she gave a history of two attacks 
of acute abdominal pain accompanied by vomiting which had been treated with 
bed rest and sedation. She stated that in both instances the pain had come on 
suddenly and left her with the same celerity. It was after the second attack that 
the patient was referred to me for a gynecologic opinion on the cause of this pain. 
Examination revealed nothing but a weU suspended uterus and normal adnexa. Two 
days after this examination the patient had another acute attack of pain and at this 
time the diagnosis was apparent. Clinical signs of hj^erpcristalsis, pallor, rapid 
pulse, and intractable vomiting were present. On pelvic examination a mass was 
palpable in the region of the left parametrium. At operation an interesting situa- 
tion presented itself. There was an opening in the posterior leaf of the left broad 
ligament at the site of the round ligament exit through wliich a loop of ileum 
had herniated into the left broad ligament and had dissected between the leaves for 
O’ distance of several centimeters. The anterior leaf was firmly adherent to the 
round ligament and presented no opening. The hernia was reduced and the suspen- 
sion tom down on both sides. The broad and round ligaments were plicated in front 
of the uterus, thus closing the hernial opening and shortening the uterine supports. 
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is roughly estimated as the equivalent of 3,000 I.TJ. (300 gamma) of estrone daily. 
This calculation is not very far from an estimate, based on clinical trials by W 
M. Allen, of 4,200 I.U. daily. 

C. 0. Maland. 


Fevold, H. L.: Synergism of the Follicle Stimulating and Luteinizing Hormones 
in Producing Estrogen Secretion, Endocrinology 28: 33, 1941. 

To extend earlier observations of the synergism of the two pituitary gonado- 
tropic hormones (FSH and LH) in initiating secretion of estrogen from the 
ovaries, Fevold used extracts prepared by previously described methods from sheep 
pituitaries on normal immature rats. 

He concludes that follicle-stimulating hormones are the primary factor in the 
production of estrogen in the rat, in that it initiates secretory activity. Lutein- 
izing hormones alone cannot initiate, but augment the action of follicle-stimulat- 
ing hormones in the mechanism of estrogen secretion. The reverse has been shown 
to be true for the secretory activity of the male gonad. 

The possibility of preparing follicle-stimulating hormone extracts free from 
subminimal amounts of luteinizing hormones is discussed. Uterine and ovarian 
weights as a method of standardizing pituitarj' extracts is questioned, as the 
weight changes of the uterus and ovaries obtained with unfractionated extracts 
are not an index of the amounts of follicle-stimulating hormones and luteinizing 
hormones present but rather an expression of the relative proportions of the two. 

Claude J. Ehrenberg. 

Hoffmann, Fr.: Investigation of Formation of Female Ovarian Hormones in the 
Adrenal Cortex, Zentralbl. f. Gynak. 64: 1075, 1940. 

Hoffmann studied the corpus luteum and follicle hormones of the adrenal cortex 
of female, male, and castrate male animals. The extract of the cortex was in- 
jected into castrated dogs, and the Eobson modification of the Corner-Alien test 
was used. Extract of 250 Gm. of bovine adrenal cortex gave a maximal corpus 
luteum effect on the dog endometrium, characteristic of the sixth to eighth day 
of pseudopregnancy. Extract of 180 Gm. gave a 2-plus reaction; extract of SO 
Gm. a positive or doubtful reaction. The reaction to the injection of steer ad- 
renal cortex extract had half the corpus luteum effect compared with the bovine 
extract. Oxen showed a still weaker effect. 

To determine follicle hormone effect, castrated mice were injected with the ex- 
tract and amounts representing 30 Gm. of adrenal cortex were necessary to pro- 
duce estrus effect equivalent to that of 1 I.U. of estrone. In comparison, 200 Gm. 
of adrenal gland and 100 Gm. of ovary are equivalent in producing the effect of 
1 Corner unit. As the adrenal cortex is only 20 to 25 per cent of the mass of the 
gland, its relative corpus luteum potency appears to be higher. Hoffmann also 
found 1 unit estrone in 25 to 30 Gm. of adrenal cortex. 

The author concludes that the adrenal cortex may be considered as accessory 
sexual glandular tissue whose pathologic significance lies in its ability to produce 
male and female sex hormones in great quantity in masculinizing and feminizing 
tumors. 

E. J. Weissman. 

Tscheme, E.: Contribution to the Etiology of Glandular (Endometrial) Hyper- 
plasia, Zentralbl. f. Gynak. 64: 1474, 1940. 

The author discusses briefly the theories of persistent follicle hormone and 
pituitary-midbrain effects in maintaining endometrial hyperplasia. In his opinion 
in these cases, the hypophysis has lost its ability to respond to the stjmulus of 
peak circulating hormone with a response of producing the luteinizing prolan-B. 
In other words the difficulty is of central origin. The effect of large doses o 
follicle hormone in inhibiting the menorrhagia of these cases is a direct endo- 
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Kosakae, Kanzaki, and Kusano; The Quantity of Sexual Hormone Discharged in 
the Urine of Pregnant Women After Castration, Jap. .1. Obst. & Gynec. 23: 
174, 1940. 

In a patient whose both ovaries had been removed, the authors studied the 
amount of follicular and sexual hormone passed in the urine from six to nine days 
every month beginning with the sixth month of pregnancy. They continued these 
observations into the puerperium when daily observations were made. It was 
found that the results were identical with tliose observed in normal pregnant 
women. This is considered by them evidence that the follicular hormone is pro- 
duced in the placenta. 

.1. P. Greeniiile. 

Furuhjelm, M.; The Excretion of Estrogenic and Androgenic Substances in the 
Urine of Women, Acta. obst. & gynec. Scandinav. 20; 1, 1940. 

The excretion of estrogenic and androgenic substances was determined in two- 
day lots of urine on 14 healthy women and on 10 women with myomas of the 
uterus. The curves of the 14 healthy Avomen revealed a typical configuration. The 
excretion of estrogenic substances showed one, and occasionally tivo, pronounced 
peaks. A marked decrease in the estrogenic excretion occurred during menstrua- 
tion. The estrogenic activity of the urine for two days varied between 20 I.U. 
and 400 I.U. of estrone. During the ovarian cycle, the healthy Avoman excretes 
estrogenic substances equiAmlent to 1,100 I.U. of estrone. In 10 out of these 14 
patients, there Avas no decrease in the androgenic secretion during menstruation. 
There was a tendency to parallelism between the excretion of androgenic and 
estrogenic substance during the intermenstruum. .Similar conditions AA’erc found 
in the curA’es of the 10 Avomen with myomas. 

The author also inA-estigated 2 castrated Avomen. He could find no estrogenic 
substance in the urine up to tAA'o Aimeks after castration. Androgenic substances 
Avere found in the same amounts after abortion as before and in approximately 
the same amounts in normal AA'omen. 

J. P. Greenuill. 

Comer, George W.: The Bate of Secretion of Estrogenic Hormones by the Ovaries 
of the Monkey, Macaca Ehesus, Bull. .Tohns Hopkins Hosp. 67: 407, 1940. 

The rate of secretion of estrogenic hormone by the OA'aries of the young adult 
rhesus monkey (Aveighing 4 to 5 kilograms) is estimated tentatively as equivalent 
to about 200 international Units (20 gamma) of estrone daily. 

^lultiph-ing this figure by a factor of lo, to alloAi- for the proportionate Avoight, 
the rate of production of estrogenic hormone by the OA-aries of the human female 
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the former, administration of these principles -will yield complete development- in 
the latter they are valueless. It is impossible to foretell whether the uterus will 
or will not respond to hormones. 

Estrogen therapy for amenorrhea depends on the “estrin withdrawal hemorrhage” 
reaction. If it is not a true menstruation, the endometrium is in a nonsecretory phase. 
It is estimated that 25 to 30 mg. of estradiol benzoate are necessary to produce 
such bleeding. The effect is obtained onlj^ as long as treatment is continued 
unless the ovaries are capable of spontaneous function. 

Rarely, if ever, will administration of hormones bring about premature termi- 
nation of a normal pregnancy. Pour milligrams of estradiol benzoate every eight 
hours for eight days are given for missed abortions. Quinine and pituitary in- 
duction are given on the fifth and eighth da 3 -s if necessary. The author reports 
with this therapj- 80 per cent of success in his cases. 

That uterine inertia is a deficienc}- of estrogenic substance and may be over- 
come with hormone therapj- is a supposition and without proof. 

Estrogens stimulate development of breast glandular tissue and are of use in 
underdevelopment, but breasts will atroph}-^ -when stimulus is discontinued unless 
ovarian function is adequate. Chronic mastitis or involutionarj- mastitis is bene- 
fited bj^ estrogenic therapj-. 

Estrogens do not cause secretion of milk; a prolactic function of the anterior 
pituitarj' is inhibited bj- estrogens. Large amounts of estradiol injected during 
the puerperium inhibit lactation and relieve breast engorgement. 

So far no clinical evidence has shown that estrogens in ordinary- dosages have 
brought about neoplastic changes. Most harmful effect of estrogenic therapj- is 
depression of ovarian activitj’. A warning against prolonged treatment in j-oung 
women is given. 

Stilbestrol, a sjmthetic substitution, maj- be given orallj^ as effectiveh’- as paren- 
terallj\ One milligram of it is equivalent to 1 mg. of estradiazol benzoate, and 
has proved of value in all of the above-mentioned conditions. The disadvantage 
is that it produces nausea and malaise when given in large doses. 

Fred L. Adair and John R. Eight. 

Scherf, David: The Bespiratory and the Circulatory System in Females With 

Ovarian Dysfunction, Ann. Int. Med. 13; 1414, 1940. 

Treatment with estrogenic liormones appears to have a beneficial effect upon 
disturbances in the respiratorj- and circulator}^ system of women at the meno- 
pause or under other conditions of ovarian hypofunction. 

In 38 women, some of whom were being mistakenly treated for angina pectoris, 
myocarditis, or coronary sclerosis, the author was able to demonstrate changes 
in the electrocardiogram which might rightfully be ascribed to ovarian hypofunction, 
since they disappeared after administration of estrogenic hormone. 

In every case, treatment with adequate dosages of estrogenic hormones was fol- 
lowed by very rapid relief of symptoms and the return of the electrocardiogram 
to normal. In some cases, the electrocardiographic changes vanished within eight 
days after the administration of as little as 1,000 to 2,000 International Units of 
estrogen daily. In other cases, the hypodermic injection of 10,000 to 50,000 units, 
two to three times a week for three to four weeks, was necessary for improvement. 

The dyspnea of ovarian dysfunction, particularly at the menopause, occurs in- 
dependently of effort and may be present when the patient is resting quietly. 

The normal disturbances in respiratory and circulatory function at the time of 
the menopause may represent a most profound danger for women who already har or 
an organic heart lesion. Such valvular lesions, or hypertension, quiescent for 
years, may suddenly produce decompensation when the middle forties are reac le . 
The heart dilates quickly, and cardiac asthma, pulmonary edema, and peripheral 

congestion appear. _ . „ 

This event is not rare and it can be avoided. The estrogenic function of every 
cardiac patient should be continuously controlled, especially if the patient is at the 
age when disturbances of the menopause are likely to occur. Early prophylactic 
treatment with estrogenic hormones may save many lives. 

J. P. Greenhill. 
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mctrial effect into •which the hypophyseal mechanism does not enter as evidenced 
by tiic persistence of the hyperplasia. Several interesting cases are presented. 

An 18-year-old girl had been treated in the past "ndth corpus luteum, anterior 
pituitary, and curettage with var 3 'ing success. Biopsj' showed hyperplastic endo- 
metrium. Stilbestrol was given in 3 daily doses, 5, 10, and 15 mg., and the bleed- 
ing stopped after the third dose only to begin again eight daj’s later, when biopsj' 
again revealed the persistence of the hyperplasia. 

A 47-j’ear-old woman, bleeding fourteen days after a two months’ amenorrhea, 
ceased flowing after a third dailj’' dose of 100,000 I.U. of progj'non B. Eight daj's 
later biopsj' showed persistent hj'perplastic endometrium. 

A woman, 26 j'ears old (menarchc at 13, normal 28-daj' cj'cle), was shot in the 
head. Eadiographs showed the slug lying directly behind the sella turcica. After 
two daj's of unconsciousness the patient slowlj' recovered but developed a Korsa- 
koff’s psj'chosis. Because of a homonj-mous hemianopia, descending optic atrophj', 
and mild facial paresis it was concluded that the projectile had passed in close 
proximity to the pituitarj', causing a hematoma which had injured either the 
vegetative centers related to the pituitarj' or their hj-pophyseal connections. At 
any rate a 6-month period of amenorrhea followed the accident and the patient 
gained 22 kilograms. In a period of seven daj's 42,000 E.U. doses of prolan were 
given. Eleven days later a five-daj' flow occurred. Ko biopsj' was done at this 
point. The author reconciles the result of this medication with Westmann’s work 
on hypophj'sectomized animals who undergo follicular atrophj'. Eeactivation is 
possible by administration of chorionic hormone because this hormone in turn is 
activated by the gonadotropic hormone not affected bj' the operation. In the 
author’s case menstruation was regularlj' produced at •will eleven or twelve daj's 
after a series of doses of prolan. At the beginning of each of the menses of 
December and January, 1940, biopsies were done. In December glandular hj'per- 
plasin was found, i.e., pituitarj' midbrain connections were reestablished, but 
follicle hormone still blocked from affecting the midbrain. In Januarj', thirteen 
months after the accident, a normal menstruating endometrium was found indi- 
cating restoration of central sensitivity to follicle hormone and ability of the 
midbrain to effect stimulation of luteinizing (prolan B) hormone. 

E. J. WEISSJrAN'. 

Jeffcoate, T. N. A.: Oestrogenic Hormone Therapy, Brit. M. J. 2: 671, 1939. 

Estrogens, chemical substances that can promote estrus, in animals, can be 
obtained as estradiol, esterone, and estriol in human tissues and body fluids, believed 
to be produced as estradiol, which is secreted bj' the granulosa cells in the non- 
pregnant, and the placenta in pregnant females. Esterone and estradiol are more 
commonlj' used for therapeutic purposes as the benzoate or other esters dissolved 
in oil. Biethj'l-stilbestrol (stilbestrol) is a sj'nthetic product available for 
clinical use. 

Diminished secretion of estradiol in the adult usuallj- leads to menopausal 
sj-niptoms, in youth, when the ovarj- has never functioned, to amenorrhea, oligomenor- 
rhea, under-development of breasts and other sex characteristics. Endometrial biopsj' 
shows atrophic endometrium and vagpnal smears show fe^Yer and smaller epithelial 
cells than normal. 

Dndoubtedlj' a large percentage of cases of menopausal symptoms can be elimi- 
nated bj- administration of estrogens. Dosage varies considerably, and is deter- 
mined bj- trial. ^Vith symptoms controlled, smaller doses are needed. Gradual 
reduction is necessarj-. 

Senile vaginitis and kraurosis vulvae maj' be cured -with estrogens. In the 
former injection of 5 mg. twice weeklj- is recommended and the patient is usuallj- 
symptom free in two to three weeks. Small doses should be continued for two or 
three months. Kraurosis Aixlvae requires more prolonged therapj'. In gonococcal 
'■aginitis, 0.1 mg. of esterone should be injected everj' one to two daj's and given 
orally 2 to 3 times dailj'. 

Genital hj-poplasia maj- be due to an estrogenic hormone deficiencj- or an in- 
herent defect in the organ rendering it insensitive to hormone administration. In 
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larity between stilbestrol and the follicular hormones. Stilbestrol is particularly 
effective when taken by mouth. There is, however, no cancer-producing effect. 

, J. P. Greenhill. 

Von Konrdd, E.: Treatment of Metropathia Hemorrhagica With Testosterone 

Propionate, Zentralbl. f. Gynak. 64: 1135, 1940. 

The author discusses his results in the treatment of metrorrhagia in 17 patients 
— the oldest 19 years of age. Five daily doses of 25 mg. testosterone were ad- 
ministered. All but two patients had ceased bleeding by the fifth injection. 
These two required 9 and 10 doses. Gliaracteristically there followed varying periods 
of amenorrhea after which the patients again menstruated regularly. The favorable 
effect of the male hormone is attributed to its influence on luteinization. Von 
Konrad favors the routine use of male hormone in juvenile menorrhagia and in 
noncarcinomatous uterine bleeding of other etiology. 

E. J. Weissman. 

DeBarros, Eubins Monteiro: Use of Testosterone Propionate in Hemorrhage Due 

to Myoma Uteri, Eev. de gynec. e d’ obst. 1: 394, 1940. 

The author reports a case of myoma uteri wdth severe hemorrhage in which he 
employed testosterone propionate in an effort to improve the patient's condition 
before operation. He feels that this substance can be utilized preoperatively 
with advantage to control the hemorrhage due to fibromyoma. 

Mario A. Castallo. 

Huber, Carl P., and Davis, M. Edward: The Clinical Use of Gonadotropic Hor- 
mone From Pregnant Mares’ Serum, Surg., Gynec. & Obst. 70: 996, 1940. 

The administration of gonadotropic hormone from pregnant mares’ serum has 
been followed by pregnancy in previously sterile patients in whom anovulatory 
menstrual cycles have been demonstrated. 

This gonadotropic hormone has proved clinically effective in some cases of acyclic 
uterine bleeding associated with evidence of continued endometrial proliferation. 

Amenorrhea resulting from inadequate ovarian activity has responded to tliis 
gonadotropic hormone by the occurrence of uterine bleeding. 

No untoward effects have been demonstrated either locally or systemically fol- 
lomng several hundred intramuscular and intravenous injections of tliis hormone. 

Further carefully controlled clinical observations are necessary definitely to estab- 
lish the therapeutic value and indications for the use of gonadotropic hormone from 
pregnant mares’ serum. 

William C. Henske. 

Lawrence, Ch. H., and Moulyn, Adrian C.: The Menopause: A Hormonic and 

Therapeutic Study, New England J. Med. 224: 845, 1941. 

In only a small minority of women are the symptoms associated with “the 
change of life’’ sufiiciently severe to compel them to consult a physician. 

In their studies the authors found that a test for prolan was positive in only 
48 of 100 women coming to the clinic for severe symptoms, in 81 per cent the symp- 
toms being particularly those of vasomotor instability. Of these, 90 per cent were 
definitely benefited by adequate treatment with estrin. In the prolan negative group, 
however, estrin caused improvement in only 25 per cent, whereas simple psyc o 
therapy or sedation brought relief in SO per cent. 

No relation was evident in either group between the presence or absence o± 
estrin alone and the character or severity of symptoms. A predominance of vas 
omotor symptoms is suggestive of an overactive prolan production, but treatmen 
with estrin should not be instituted until urinary assay proves that prolan is excreted. 

If treatment with estrin is indicated, it should be given in_ effective amounts j tae 
effective dosage, however, in any patient is an individual equation. 

Hugo Ehrenfest. 
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Mazer, Charles, Israel, S. Leon, and Ravetz, Elkin: The Synthetic Estrogen Stil- 
hestrol, J. A. M. A. 116: 675, 1941. 

•The authors review their experiences in 189 cases with stilbestrol. They feel 
that the biologic potenc3^ of stilbestrol when given hj'podermicallj^ is five times 
greater than that of estrone and equal to that of estradiol benzoate. The ratio 
between the oral and the hj'podermic doses of stilbestrol is 5 to 1 in the human 
being, as well as in the rat, in contrast to a ratio of 20 to 1 in terms of the rat 
unit for the natural estrogens. It is suggested tliat injections of adequate quanti- 
ties of stilbestrol twice weeklj' is sufilcient for clinical purposes. 

One hundred and twentj^-two patients receiving 0.2 to 5 mg. dailj’ bj' the oral 
route or ever}' fourth daj’ parenterallj' showed complete relief in 68 per cent, partial 
relief in 27.9 per cent, and no relief in 4 per cent of the cases. Occasional cases 
of sporadic uterine bleeding Avere encountered as a result of the withdrawal of 
stilbestrol. In amenorrhea the authors gave 50,000 rat units in 5 divided doses in 
15 women, and menstrual-like bleeding was produced in six of seven attempts. Thej' 
were also successful in suppressing lactation bj’ giving 3 to 10 mg. of stilbestrol 
dailj^ for a period of from two to four daj’s. Successful treatment in 50 per cent 
of the cases of migraine resulted from the use of stilbestrol. It was also effective 
in the treatment of juvenile vaginitis. Stilbestrol is also useful in reducing the 
insulin requirements of diabetics, but it has no effective place in the treatment of 
diabetes mellitus unless a corresponding menopausal syndrome is present. 

The drug had to be discontinued in 22.2 per cent of the cases because of toxic 
sj’mptoms, chief of which were nausea and vomiting, epigastric pain, and abdominal 
distress. The smaller the dose the less is the toxic effect. Tissue damage in the 
human being resulting from the administration of relativelj' large doses of stil- 
bestrol given over a long period of time is not demonstrable by phj'sical examina- 
tion, and by ordinarj’- laboratorj' means, although animals do show some kidnej', 
liver, and adrenal gland changes. 

William Berman. 

Weinstein, Weed, Collins, Lock, and Schlosser: The Effect of Diethyl Stilbestrol 
.Dipropionate on Endometrial Transplants, Endocrinologj’' 27: 903, 1940. 

To determine the probabilitj' of successfully transplanting estrogenicalty 
primed endometrium and to study the effect of continued estrogenic administration 
on these transplants, the authors used diethyl stilbestrol dipropionate on adult virgin 
clunchilla rabbits. Two groups of animals, each of which except the controls re- 
ceived daily injections of 12,500 I.TJ. of stilbestrol until a total of 600,000 I.U. had 
been used, were laparotomized.. Extreme hj'pertrophj" of the uterine cornua, 
hj-pertrophy of the vagina, but no effect on the ovaries and oviducts were consistentlj' 
noted. Portions of excised uterine cornua were sutured to the mesenterj' of the small 
bowel and the abdominal peritoneum. The animals were continued on the preopera- 
tive estrogen treatment. Group I receiving an additional dosage of 375,000 I.U., and 
Group II receiving an additional dosage of 525,000 I.U. 

All transplants were successful with viable endometrial tissue. Cyst formation in 
the endometrium was constant even in the controls. The size of the cj'sts was 
in direct proportion to the amount of estrogen used as was vasodilatation, the only 
change demonstrable, in the surrounding host tissue. Microscopic examination of the 
transplant tissue revealed no invasive tendencj' or increased cellular activity, but 
because of the stimulating effect of the estrogen, the authors caution against the 
use of large doses of estrogens postoperative^, in women castrated to decrease sj-mp- 
toms of endometriosis. 

Claude J. Ehrexberg. 

Joel, C. A.: The Question of the Stilbens, a Synthetic Follicular Hormone, 
Monatsehr. f. Geburtsh. u. Gjmak. Ill: 63, 1940. 

Stilbestrol wliich is cheaper than follicular hormones maj' replace the latter in 
the opinion of the author. Experimental research has proved a qualitative simi- 
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The written examination and review of case histories (Part I) for Group B 
candidates will be held in the various cities of the United States and Canada, on 
Saturday, January 3, 1942, at 2:00 P.M. Formal notice of the place of examination 
will be sent each candidate several weeks in advance of the examination date. No 
candidate will be admitted to examination whose examination fee has not been paid 
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amination will proceed automaticallj’ to the Part II examination held in June, 1942. 
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histories) must request such reexamination by writing the Secretarj’’s Office not 
later than November 15, 1941. Candidates who are required to take reexaminations 
must do so before the expiration of three j’ears from the date of their original 
examination. 

The general oral and pathological examinations (Part II) for all candidates 
(Groups A and B) will be conducted bj' the entire Board, meeting at Atlantic 
Citj’, N. J., in June, 1942, immediatelj’ prior to the annual meeting of the American 
Medical Association. 

Application for admission to Group A, Part II, examinations must be on file 
in the Secretaiy’s Office not later than March 1, 1942. 

As previouslj' announced in the Board booklet, this fiscal j-ear (1941-1942) of the 
Board marks the close of the two groups of classification of applicants for examina- 
tion. Thereafter, the Board will have onlj- one classification of candidates, and all 
will be required to take tlie Part I examinations. 

For further information and application blanks, address Dr. Paul Titus, Secretary, 
1015 Highland Building, Pittsburgh (6), Pennsylvania. 
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ANALGESIA OBSTETRICA, el sueno crepuscular barbiturico en el parto. By 
Juan Leon, Professor adjunto de Clinica Obstetrica de la Faculdad de Ciencias 
Medicas de Buenos Aires, etc. 574 pages, 1G9 illustrations. El Ateneo, Buenos Aiies, 
1941. 

DIE TAEGLICHE GYNAEKOLOGISCHE SPEECHSTUNDE. Von Dr. M. 
Eodecurt, Frauenarzt. 308 Seiten, 3 Abbildungen. Georg Thieme, Leipzig, 1941. 

THE MARCH OF MEDICINE. New York Academy of Medicine Lectures to 
the Laity. 1940. Columbia University Press, New York, 1941. 

AECHIVOS DE LA CLINICA E INSTITUTO DE ENDOCRINOLOGIA. Di- 
rector, Professor J. C. Mussio Fournier. Tomo I, Ease. 1. and 2. (19 i ) 

mprenta ‘ ‘ Eosgal. ’ ’ Montevideo, Calla Cerro Largo, 1941. 

THE THERAPEUTICS OF INTERNAL DISEASES. Supervising editor : 
George Blumer, Clinical Professor of Medicine, Yale University School of Medicine, 
etc., Associate Editor : Albert J. Sullivan, Adjunct Clinical Professor of i ec ’ 
George Washington and Georgeto^vn Medical Schools, etc. Volume IV. i 
and Volume V. 765 pages, both illustrated. D. Appleton-Century Co., ev o , 
1941. 
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Pattee, 0. J., Venning, E. H., and Browne, J. S. L.: The Effect of Estrogens on 

the Pregnandiol Output During the Menstrual Cycle, Endocrinology 27: 721, 

1940. 

The effects on the menstrual rhythm of injections of estrogen, as recorded by 
other authors, are reviewed. Excretion of pregnanediol was studied in three women 
receiving estradiol benzoate (20,000 to 80,000 I.U.) during menstrual cycles. De- 
creased pregnanediol output was noted in all such cycles. The findings confirm the 
work of other authors, that, given in the luteal phase, estrogens will depress the 
urinary excretion of pregnanediol. The mechanism of the phenomenon is postulated. 

Claude J. Ehrenberg. 

Hermherger, K.: Oral Potency of Estradiol and Progesterone, Zentralbl. f. 

Gynak. 65: 13, 1941. 

The author administered estradiol in tablet form in doses up to 450 mg. without 
any observable proliferation effect on the endometrium of castrate women. In 
alcoholic solution, however, doses of 180 mg. estradiol were able to produce a 
proliferative phase in the endometrium. Herrnberger was unable to find any 
effect from large doses of oral progesterone. Pregninolone in oral dosage, however, 
was capable of producing a secretory phase in proliferated endometrium. 

E. J. Weissman. 

Lawrence, Charles H., and Werthessen, Nichoload T. : The Endocrine Dyscrasia of 

Acne Vulgaris in Women, Endocrinology 27: 755, 1941. 

The urinary androgen-estrogen ratios of eight normal women and eight women 
with acne were determined in forty-eight-hour specimens taken between the 
sixteenth and twentieth days of the menstrual cycle. The technique of the assay 
methods and the statistical and mathematical handling of the data are described 
in detail. 

A significant increase in the ratio of androgens to estrogens measured as 
estrone equivalents, through abnormal lowering in estrogens was demonstrated in 
the acne group. This aberrant ratio is considered of more etiologic significance 
than the decrease of estrogen excretion alone. The findings from a clinical point 
of view are thought to agree with the biologic evidence concerning acne. 

Claude J. Ehrenberg. 

Bauer, W.: Clinical Results of Follicle Hormone Therapy, Zentralbl. f. Gynak. 

64: 1682, 1940. 

The author attributes the low incidence of failures in his own experience with 
follicle hormone therapy (12 in 374 cases), to his careful selection of cases. Juvenile 
metrorrhagia and polymenorrhea with hypermenorrhea responded with uniform good 
results. New uses for follicle hormone were found in treating fissured nipples and 
also urinary incontinence of young girls, although the rationale is not thoroughly 
understood. 

E. J. Weissman. 

Miotti, Tito: Changes in the Genital Apparatus of the Female Guinea Pig In- 
duced by the Action of Prostatic Extracts, Ginecologia 19: 141, 1941. 

The author attempted to prove the presence or absence of hormonal activity in 
extracts of the prostate gland. Normal and castrate female guinea pigs were 
treated with these extracts. 

The author concludes that there is no evidence of any hormonal effect of 
prostatic extracts upon the genital tract of the female guinea pig. In some in- 
stances there was observed slight vasodilatation among the smaller uterine veins. 


Clair E. Eolsome. 
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tested. Accordingly, a pregnant woman whose blood does not contain 
the Rh factor (Rh-, occurring in about 15 per cent of the general popu- 
lation) if married to an Rh husband (85 per cent in the random popu- 
lation), may produce anti-Rh agglutinins as a result of immunization 
with the Rh fetal blood. Should these agglutinins penetrate the pla- 
centa in suitable concentration tliey may serve as the source of the 
intrauterine hemolysis of fetal blood, the characteristic feature of ery- 
throblastosis fetalis.^ 

The term iso-immunization denotes immunization within the same 
species, i.e., the individual being immunized and source of the antigenic 
(immunizing) stimulus belong to the same species. It is obvious that 
patients receiving repeated blood transfusions may be subjected to iso- 
immunization. A prerequisite condition is an antigenic difference in 
the bloods of recipient and donor. In each instance, this difference is 
expressed by the presence of a particular blood factor in the donor and 
its absence in the recipient. Although this condition is frequently 
satisfied in manj’- eases of repeated transfusions, immune agglutinins 
are rarely produced because many human blood factors which immunize 
animals are not antigenic in man. An exception to this rule is the Rh 
factor which has recently been shown to be responsible for transfusion 
accidents in Rh- recipients who in the course of several transfusions 
produced anti-Rh agglutinins.®’ ” In short, the Rh factor is a good 
antigen for Rh- mothers as well as for Rh- recipients. 

Iso-immunization in pregnancy as the cause of the production of 
atypical agglutinins responsible for an intra-group transfusion accident 
was suggested by Levine and Stetson^ in 1939. In this case the patient 
(Group 0), who harbored a dead fetus for two months, was transfused 
with her husband’s blood (Group 0) after the delivery of a macerated 
fetus (October, 1937). This transfusion was followed by an immediate 
severe reaction resulting in jaundice, anuria, and ultimate recovery. 
It was later shown that this patient’s blood contained an atypical agglu- 
tinin which agglutinated about 80 per cent of Group 0 bloods. As was 
to have been expected, this agglutinin gradually diminished in titer 
and entirely disappeared from the blood at the end of one year. In 
1940, or three years after the transfusion accident, it could be shown 
that the patient was Rh- and her husband Rh-t-. There is still further 
evidence that the atypical agglutinin in this patient was anti-Rh in its 
specificity since the same donors selected as compatible^" for subsequent 
uneventful transfusions in 1937 were later (1940) found to be Rh- in 
tests with a human anti-Rh serum. 

Recent studies liave shown that intra-group transfusion accidents 
previously reported in the literature® and additional cases recently o^ - 
served by Levine, Katzin, and Burnham,-’ ®’ occurred frequently m 
conditions associated with pregnancy. It is characteristic of this group 
of cases that the accident occurs at the first transfusion. According y, 
the immune agglutinin ■which must have been present prior to le 
transfusion but could not be demonstrated with= the usual cross-ma c i 
ing procedure, was probably induced b 3 ’’ the pregnancjL 

*These tests were carried out by Dr. E. M. Katzin. 
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THE HOLE OF ISO-imiUNIZATION IN THE PATHOGENESIS 
OP ERYTHROBLASTOSIS FETALIS^' 

Philip Lehne, M.D., Newark, N, J., Lyman Burnham, M.D., 
Englewood, N. J., E. M. Katzin, M.D., Newark, N. J., and 
Peter Vogel, M.D., New York, N. Y. 

(From the Division of Laboratories of the NewarTc Beth Israel Sospital, and the 

Woman’s Eospital of Netu YorTc) 

S TUDIES on the cause of intra-gronp transfusion accidents associated 
Avith pregnancy have established the importance of the concept of 
iso-immunization of the mother by blood factors in the fetus trans- 
mitted from the father.^'® More recently it Avas found that the same 
theory of iso-immiuiization may serve as the basis for a theoiy on the 
pathogenesis of erythroblastosis fetalis, the Avell-described familial hemo- 
lytic disease of the neAvborn.^’ ® 

The data to be presented indicate that erythroblastosis fetalis results 
from (1) iso-immunization of the mother by dominant hereditary blood 
factors in the fetus, as eAudenced by the production of immune intra- 
group agglutinins and (2) the subsequent passage of these maternal 
agglutinins through the placenta and their continuous action on the 
susceptible fetal blood. In the great majority of the eases the blood 
factor involved has been shoAvn to be either identical Avith or related 
to the Rh (Rhesus) agglutinogen first described by Landsteiner and 
Wiener AAuth the aid of rabbit sera prepared by injection of Rhesus 
blood.' In other words, the rabbit anti-Rhesus immune sera and the 
sera of pregnant women suffering from intra-group transfusion aeei- 
dents g ave almost identical agglutination reactions on all human bloods 

‘Aided by a grant from the Blood Betterment Association of New York Citj'. 


^OTE: The Editors accept no responsibility for the views and statements of 
authors as published in their ‘ ‘ Original Communications. ’ ’ 
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Table I. Outcome op 37 Pregnancies in 7 Patients 
(Modified, After Levine, Katzin and Burnham?) 


10 


5 

10 

2 


Normal babies 
Babies with erythroblastosis 
Neonatal deaths 
Stillbirths 

Abortions or miscarriages (at least G spontaneous) 
No data available 


In 6 of these 7 women in whose blood atypical agglutinins were dem- 
onstrated, there were indications tliat the specificity of the antibodies 
corresponded to the anti-Rh. Obviously, the blood cells of these women 
did not contain the Eh factor and ivere therefore Rh~. These consid- 
erations suggested a statistical stud}^ of tlie bloods of women known to 
have given birth to infants in whom a diagnosis of eiythroblastosis 
fetalis was established. If iso-immunization with the Eh factor plays a 
significant role in the pathogenesis of this disease, one should expect 
to find (1) a high incidence of Eh- reactions in this group of selected 
mothers and (2) a high incidence of anti-Eli agglutinins in their sera. 

Whenever possilile, the bloods of the fathers and the affected childi’en 
were also tested, for, if the iso-immunization theory is correct, then 100 
per cent of the fathers and the affected children in the series of Bh- 
mothers should lie Eh+. 

In each case, suspensions of red blood cells were tested with potent 
human anti-Eli agglutinins to determine whether the blood was Bh- 
or Eh-b. Since the Eh factor is a constant immutable hereditary prop- 
erty of the red blood cells, it is obvious that such tests could be made 
at any interval after the last delivery of an affected infant. 

The presence or absence of atypical agglutinins was determined by 
testing each serum with blood suspensions of at least 10 individuals of 
Group 0, of which at least 1 ivas Eh- It is obvious that the possibility 
of demonstrating atypical agglutinins was better if the serum was 
studied soon after birth of the affected infant. 

EXPERIMENTAL 

Selection of the Gases . — This study is based chiefly on blood tests of 
153 mothers who delivered one or more infants suffering from one of 
three clinical forms of erjdhroblastosis fetalis, i.e., fetal hydrops, icterus 
gravis, or anemia of the newborn. Of these, 115 Avere under observation 
either by one of the authors or by other collaborators.’"' Thirty-eight 
mothers were referred to us from several sources mainly outside of the 
metropolitan area of New York. The diagnosis in the affected infants 
in the latter group could be accepted on the basis of a history submitted 
by the physicians referring the case. In each case, some or aU charac- 
teristic features Avere present, such as a significant obstetrical lustory 
of previous miscarriages or stillbirths, or infants Avith erythroblastosis 
fetalis — and the accepted diagnostic criteria such as severe icterus at 
or shortly after birth, enlarged liver and spleen, excess of normoblasts 


•Drs. L. Goldman, C. Javert, S. Polayes, and H. Schwartz. 
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Tlie atypical agglutinins in some of these cases were shown to have 
the unusual property of greater activity at 37° C. than at 20° C. (low 
room temperature). For this reason, the term “warm agglutinins” 
was applied to these antibodies.^” This observation offers a possible 
explanation for the frequent failure of the cross-matching tests to de- 
tect this form of intra-group incompatibility. It is therefore recom- 
mended that in performing the compatibility test, the patient’s serum 
and donor’s blood cell suspension be incubated at 37° C. for thirty 
minutes before the mixture is centrifuged (one minute at 500 r.p.m.) 
for sedimentation and subsequent resuspension."*’ 

The relationship of iso-immunization and certain pathologic states 
in the pregnant woman or in the fetus was pointed out by Levine and 
Katzin.^ In an analj^sis of 12 intra-group transfusion accidents asso- 
ciated with pregnancy in ivhieh atypical agglutinins were demonstrated, 
these authors observed a high incidence of toxemia, spontaneous abor- 
tions and miscarriages, and stillbirths in the past obstetric histories. 
Accordingly, it was assumed that ‘ ‘ there does appear to be a correlation 
of the complications with the incidence of atypical agglutinins, and one 
can speculate as to their relationship.” 

This observation made it possible to enlarge the source of the material 
to be studied instead of limiting it to the comparatively rare transfusion 
accidents in pregnancy. 

Shortly thereafter, one of us (L. B.) observed a patient who suffered 
from a severe transfusion accident following the delivery of an infant 
in whom a diagnosis of erjffhroblastosis fetalis was established. The 
obstetric history in this case (R. C.)’" and in still another case (J. L.) 
not transfused, were so striking as to suggest a theoretical basis for the 
pathogenesis of erythroblastosis fetalis.®’ * One of these mothers (R. C.) 
had three pregnancies, the first and tliird of which resulted in infants 
with erythroblastosis fetalis and the second pregnancy terminated in a 
macerated fetus. In the other case (J. L.), there had been 10 pregnan- 
cies, the first of which resulted in a normal infant; there were 3 spon- 
taneous abortions and the remaining 6 pregnancies resulted in infants 
who survived one to three days. In at least 3 of these neonatal deaths 
there was sufficient evidence to support a diagnosis of erythroblastosis 
fetalis. This woman’s blood was tested in the eighth month of her 
eleventh pregnancy. Since atypical agglutinins were already present, 
it was anticipated that the baby to be born would be affected. Actually, 
the infant suffered from anemia of the newborn, one of the several mani- 
festations of erythroblastosis fetalis. 

The two cases mentioned were among the seven patients with 37 
pregnancies which formed the basis for the preliminary observation 
that the pathogenesis of erythroblastosis fetalis depends on iso-immuni- 
zation of the mother by the fetus. Tlie findings in these 37 pregnancies 
<^^produced in Table I. 

] rA’^omer patient of Dr. Burnham (G. B.) who flied from a transfusion anuria fol- 
tipri Vn® ^®Ever>' of an infant with fetal hydrops, was mentioned in previous pa- 
tr-inJf ' • two cases were the first to show the relationship of intra-group 

accidents and erythroblastosis fetalis. A more detailed discussion is 
gi'en m a paper by Burnham.” 
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2. E. B. (Ch’oxtp AB): A patient of Dr. Freed had two full-term 
pregnancies. The first infant was veiy pale at birth and survived but 
one and one-half hours. No other data were available. The second 
infant, horn April, 1941, showed classical sj^^mptoms of congenital ane- 
mia. 

3. M. S. ( Group 0) : A patient of Dr. Paul delivered a normal infant 
in 1931; this pregnancy was followed by a long interval of sterility. 
The second pregnancy (April, 1941) resulted in an infant suffering from 
icterus gravis. 

Specificities of the Anti-Bli sera, M. F., E. B., and M. S . — A com- 
plicating feature in the behavior of the human anti-Rh sera is their 
failure to give entirely parallel reactions when tested with numerous 
bloods.^''’ Thus these sera give varying incidences of Rh- reactions 
(Table II). 


Table II. Eesults of Parallel Tests on 334 Random Bloods of All Groups 


anti-EIi serum 

FROjr PATIENT 

Eh+ 

PER CENT 

Eh- 

E. 

B. 

87 

13 

M. 

F. 

85 

15 

M. 

S. 

73 

27 


The greater incidence of Rh- reactions with serum ]\I. S. is manifested 
by the fact that some bloods diagnosed as Rh-(- in tlieir reactions with 
sera E. B. or M. F. are not agglutinated by serum M. S.'' This fact is 
applicable to the bloods of only 3 of the 29 mothers Avhich were tested 
with each of the three sera. 

These serologic observations which are of more than academic interest, 
will be published in detail elsewhere, but reference will be made later 
(page 932) to the significance of these findings in connection with the 
iso-immunization by the fetus. 

Statistical Data on the Rh Blood Factor in 153 Mothers of Infants 
with Erythroblastosis Fetalis . — This study reveals an incidence of about 
90 per cent Rh- reactions in contrast to 15 per cent Rh- reactions in 
the random population. The actual analysis is rendered somewhat com- 
plex because not all bloods were tested with each of the three anti-Rh 
sera (Table III). 

Table III 


ANTI-Rll SERUM 

NUMBER OF MOTHERS’ 
BLOODS TESTED 

PER CENT 

Eli+ Eh- 

M. F. 

142 

10 

90 

E. B. 

60 

15 

85 

M. S. 

28 

7 

93 

Combined results 

153 

7 

93 


The higher incidence of Rh-f- with serum E. B. is due to the fimt 
that more mothers Rh+ with serum M. F. were tested with serum E. B- 
than with serum M. S. At least one of the bloods Rh+ with serum E. J3. 
can be considered Rh- because this blood contains very active 
anti-Rh agglutinins. 

*Very rarely, the converse specific effect is obtained, i.e., blood Rh- witli serum 
M. F. is Rh+ with serum E. B. or M. S. 
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in the peripheral circulation, progressive anemia, and in fatal cases 
post-mortem findings of extramedullary hematopoiesis. 

In addition to the 153 mothers of infants in whom a diagnosis of 
erythroblastosis fetalis was established, data will be presented below 
(p. 933) in a smaller number of ivomen whose pregnancies terminated 
in habitual abortion, miscarriages, stillbirths, or macerated fetuses. 

Technique of the Agglutination Tests. — Diagnosis of E/i+ and Rh- 
hlood: One or more drops of anti-Rh serum are mixed in small test 
tubes (75 X 10 mm.) with 2 drops of a washed 1 per cent to 2 per cent 
cell suspension (this corresponds to a suspension made by adding one 
drop of whole blood to 4 c.c. saline). The cell suspension is preferably 
prepared from the clot. 

The tubes are shaken and incubated in a water-bath at 37° C. for 
one hour, at the end of which period each tube is properly identified 
and all tubes are centrifuged at low speed (500 r.p.m.) for one minute. 
After replacing the tubes in the rack, the sedimented cells are resus- 
pended hy gentle shaking and readings are recorded. Those mixtures in 
which no gross agglutination is visible are examined microscopically 
(low magnification) by wutlidraw'ing with the aid of a glass rod some 
of the mixture onto a slide. Bloods showing no agglutination are Eh-. 

Detection of Anti-Rh in Human Sera. — -Two drops of the serum to 
be tested are added to each of 10 small test tubes and each tube receives 
two drops of Avashed cell suspension of ten different Group 0 bloods. 
As a rule, at least one Rh- blood is included. The tests are incubated 
at 37“ C. for one hour, and readings are made after centrifuging the 
tests and resuspension of the sediments as indicated above. 

All eases w^ere tested with one or more of three potent anti-Rh sera. 
Since the first serum employed (December, 1940) was of Group A 
(patient M. P.) all bloods of Groups 0 and A could be tested directty. 
In order to test bloods of Groups B and AB, it w’as necessary to treat 
this serum wdth an Rh- blood of Group B, in order to remove the normal 
iso-agglutinin anti-B. In April, 1941, the second potent anti-Rh serum 
was found (Patient E. B.). Since this serum belonged to Group AB, 
it could be used direct^ on bloods of all groups. In May’’, 1941, the 
third anti-Rh serum (M. S.) of Group 0 became available. 

In the latter part of these studies, bloods of all groups could be tested 
in parallel Avith three anti-Rh sera. This became possible because of 

j 5^'^^ilability’ of Witebsky ’s group specific soluble Substances A and 
' the addition of which in small quantities inhibited the action of 
agglutinin anti-A and anti-B Avithout affecting the acthfity of anti-Eh. 

In any’’ event, each of the three sera gave distinct agglutination reac- 
tions so that there Avas never any doubt as to the diagnosis of Rh-}- or 
Rh-, in any^ blood tested Avith a particular serum. 

A brief obstetric history^ of these patients is given below : 

1. M. F. (Group A): A patient of Dr. P. Vogel had 7 pregnancies 
of ■\vhieh 6 AA’ere full ’term and one terminated at six months. A diag- 
nosis of erythroblastosis fetalis Avas made in the last tAVO infants, the 
most recent one in December, 1940. Serum obtained several AA’eeks 
post-partum contained potent anti-Rh agglutinins. The agglutinins re- 
mained very- aetiA’^e though they^ A\^ere someAvhat Aveaker in the blood 
specim en draAvn in May% 1941. ' 

'Supplied by courtesy of Eli Lilly & Co. 
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It is of great interest that the anti-Rh agglutinins may be demon- 
strable for such unusually long periods, as two years post partum. 
Probably the long duration indicates an intense degree of iso-immuniza- 
tion which may perhaps influence the outcome of the next pregnancy 
with an Rh-t- fetus. More specifically, reference is made to the clinical 
observation on the high incidence of spontaneous abortions and mis- 
carriages in mothers of infants with eiythroblastosis fetalis (p. 

933 ) 3 , 18,19 

The results shown in Tables III, IV, and V indicate that a combina- 
tion of Rh- mother, Rh-t- father, and affected infant can be used as a 
laboratory test to support a diagnosis of erythroblastosis fetalis. Such 
results which are present in about 90 per cent of the cases should be 
of value in the diagnosis of mild, at 3 ’'pical, or borderline cases of this 
condition. 

The 11 Cases in 'Which Iso-immunization ^vith Rh is Excluded . — 
When these exceptional eases were first observed, it was assumed that 
blood factors other than Rh maj"- also induce iso-immunization. This 
explanation seemed plausible since Levine and Polajms^® had already 
demonstrated a new blood factor bj'- means of an atj^^pical hemolysin 
found to be the cause of a post-partum transfusion reaction.® Indeed, 
this antibody seemed to differentiate the bloods of several of the Rh-t 
mothers from those of their husbands or affected children in a manner 
compatible with the concept of iso-immunization. However, the results 
were only suggestive and further study was liampered bj’’ the weak ac- 
tivity of the antibodjL 

More decisive results, however, were obtained with the reactions of 
an atypical agglutinin found in the serum of one of the 11 Rh+ mothers 
(patient K. P.).^^ This patient of Dr. Javert had one full-term, normal 
pregnancy; one infant with erythroblastosis fetalis (1937) and a missed 
abortion. When tested she was again several months pregnant. The 
antibody in this serum gives strong reactions almost exclusively on 
bloods which are Rh- with serum M. S. Accordingly, the blood factor 
identified by this atypical agglutinin must have some genetic relation- 
ship with Rh. Since this serum became available late in the course of 
this studjL the bloods of the remaining mothers of this gi’oup must be 
retested with this new agglutinin. 

Reference again is made (p. 931) to the bloods of 3 mothers of erythro- 
blastic babies which were Rh-f with two anti-Rh sera but Rh- with the 
third serum M. S. These eases were included in the Rh- series because 
in one instance the husband and in the other the affected child were 
Rh-t with each of the three anti-Rh sera. 

The Theory of Heterospecific Pregtiancy.—The Distnbution of Blood 
Factors A, B, and Rh in Red Blood Cells, Tissue Cells, a/nd Body 
Fluids. — It is of interest that a difference in the blood groups of mother 
and infant was the basis of an older theory on the pathogenesis o 
familial icterus gravis, f"^' In the literature, this concept has been 
referred to as “heterospecific pregnancy.” The theory, since abandone 

*This mother had 4 miscarriages and 8 full-term, presumably normal Infants. 

tAt that time (1923) the more comprehensive term, erythroblastosis fetalis, was no 
yet in use. 
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Three mothers whose blood was Eh+ with serum M. F. or E. B. were 
Rh- with serum M. S. These three cases listed as Rli- could be considered 
as instances in which iso-immunization could occur, because in two in- 
stances the husband’s blood, and in the third the affected child’s blood 
were Rh+ with each of the three sera. 

The striking difference in the incidence of the Rh factor in the selected 
population of mothers wnth erythroblastic babies and in tlie random 
population strongly supports the concept of iso-immunization. Since 
the incidence of Rh- bloods is very high in these mothers, it could be 
anticipated on the basis of the iso-immunization theory that the affected 
infants and the fathers in the series of Rh- mothers are exclusively 
Rh+. As will be shomr such results were obtained in tests on 89 fa- 
thers and on 76 infants in whom a diagnosis of erythroblastosis fetalis 
was made (Table IV). 

Table IV. Incidence of Rh+ and Eh- in Husbands and Affected Infants of 

THE 141 Eh- Mothers 


NUMBER TESTED 

Eh+ 

Eh- 

EXPECTANCY OF Ell- IN RANDOM 
POPULATION 

Husbands 89 

89 

0 

13 (89 X 15%) 

Affected infants 76 

76 

0 

11 (76 X 15%) 


The findings in this table are based on tests with seium M. F. which gives an 
incidence of 15% Eh- reactions. 


^ The findings in Tables III and IV strongly indicate the iso-immuniza- 
tion of the Rli- mother by the Rh factor in fetal blood. The final proof 
for such iso-immunization can be supplied only by the demonstration of 
anti-Rh agglutinins in the mother’s blood. Obviously, the likelihood 
of finding such agglutinins will be greater if the mother’s blood is 
tested soon after the delivery of an infant suffering from erythro- 
blastosis fetalis. This is borne out by the findings presented in Table V. 


Table V. Incidence op Anti-Eh Agglutinins in 141 Rh- Mothers 


INTERVAL AFTER LAST DELIVERY OP 

AN AFFECTED INFANT 

AGGLUTININS 

PRESENT 

AGGLUTININS 

NOT FOUND 

2 months post partum 

33 

37 

2 months to 1 year past partum 

5 

15 

1 year or longer post partum 

2 

39 

During next pregnancy 

2 

5 

No data 

0 

3 

Total 

42 

99 


The failure to detect anti-Rh agglutinins in many cases tested shortly 
after the delivery of an affected infant does not exclude their presence 
at some previous period during the course of their pregnancy. Since 
the course of antibody production in general is characterized by a grad- 
ual rise, a period of maximum activity, and gradual disappearance, it is 
conceivable that in some eases anti-Rh agglutinins, after exerting their 
lytic effect on the fetus, rapidly disappeared from the blood so that 
none, could be demonstrated at the time of delivery. It is therefore 
indicated that the bloods of mothers Imowm to have delivered babies 
ivith erythroblastosis fetalis be studied at several intervals during course 
of future pregnancies. Furthermore, it is conceivable that antibodies 
capable of reacting in vivo cannot be demonstrated because of limita- 
tions in the sensitivity of the technique employed. 
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glutinins were observed. Three of these patients suffered from intra- 
group transfusion accidents following an abortion or stillbirths. 

Two of these 5 patients had just delivered presumably normal infants 
in spite of the presence of moderately active anti-Bh agglutinins. Un- 
fortunately, hematologic and other clinical data were not obtained so 
that a mild form of erythroblastosis fetalis could not be entirely ex- 
cluded. However, the obstetric histories reveal that one of these patients 
(H. H.) had three consecutive miscarriages and the other (L. L.) had 
two miscarriages and one premature infant who survived for ten days. 

The association of intragroup transfusion accidents, in the presence 
of atypical agglutinins, in three patients following an abortion, a mis- 
carriage, and a stillbirth, respectively, was observed by us in the analysis 
of reports by Parr and Krisehner,-® Johnson,^® and Zacho.®^ Other in- 
stances of intragroup transfusion accidents following abortions, mis- 
carriages, or stillbirths, in the absence of atypical agglutinins have been 
reported by several authors.^-’ Very probably the transfusion, ac- 
cidents reported in the five papers quoted are ultimatelj^ attributable to 
iso-immunization b.y the fetus. 

In any event, it is the action of maternal immune agglutinins on the 
fetus which maj’’ cause its death at any stage of its development so that 
the same mechanism may be responsible for erythroblastosis fetalis in 
the surviving infant as well as some cases of habitual abortion. 

DISCUSSION 

The numerous theories on the pathogenesis of erythroblastosis fetalis 
were reeentlj’- reviewed by Darrow^” who, in a hypothetical discussion, 
anticipated the iso-immunization theory. This author suggested an 
antigen-antibody reaction based on differences in maternal and fetal 
hemoglobin or other constituents of red blood cells as the most plausible 
explanation. A similar view was previously mentioned by Ottenberg,"^ 
but neither author presented experimental data to support their theses. 

The findings presented establish the significant role of iso-immuniza- 
tion of the mother by blood factors in the fetus in the pathogenesis of 
erythroblastosis fetalis. Of prime importance is the Rh factor in the 
fetal blood which is transmitted as a dominant mendelian gene from the 
father.^'* Statistical evidence was offered to prove that its- presenee^ in 
the blood of the father and affected infant is a. prerequisite condition 
for the iso-immunization of the Bh— mother. But in the final analysis, 
the proof of iso-immunization by the Bh factor was the demonstration 
in many instances of anti-Bh agglutinins in the mother’s blood. It is 
the continuous intrauterine action of anti-Bh -agglutinins with .the B i 
positive fetal blood over a period varying from weeks to months wine 
causes a progressive hemolysis of fetal blood. ■ 

The reaction of anti-Bh antibodj'’ and Bh blood takes the form of 
agglutination in the test tube but in the fetal circulation the end resu 
is hemolysis. Attempts to demonstrate corresponding hemolytic reac nm 
in the test tube by the addition of fresh human serum have so far failed. 
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for lack of evidence, does not differ in principle from the iso-immuniza- 
tion theory in which the Rh factor plays such a prominent role. Accord- 
ing to the concept of heterospeeific pregnancy, given a mother of 
Group 0 and an infant of Group A (or Group B), the maternal anti- A 
(or anti-B) agglutinins are theoretically capable of acting on the 
Group A (or Group B) fetal blood. Actually, there is now evidence 
that in the example cited the mother’s normal iso-agglutinin anti- A (or 
anti-B) is increased in titer as a result of iso-immunization with the A 
(or B) blood of the fetus.®^’ Nevertheless, the maternal agglutinins 
are specifically inhibited from acting on the fetal blood because of the 
vdde distribution of the A and B factors in tissues and body fluids. 

However, this applies to about 80 per cent of all individuals (se- 
cretors)^® and if a fetus of Group A belongs to the class of non- 
secretors (20 per cent), it is conceivable that the maternal iso-agglutinin 
anti-A may serve as the source of the intrauterine hemolytic process. 
Accordingly, the older theory of heterospeeific pregnancy may have to 
he invoked at least for selected eases of erythroblastosis fetalis in which 
the Rh or other blood factors fail to indicate iso-immunization by the 
fetus. 

Prom these considerations on heterospeeific pregnancy and in view of 
the established importance of the Rh factor in the pathogenesis of 
erythroblastosis fetalis, it can be assumed that the Rh factor is probably 
not present in tissue cells or body fluids, but rather is limited to red 
blood cells only. Otherwise, the maternal anti-Rh agglutinins would be 
specifically inactivated and therefore incapable of inducing the hemo- 
lytic action on the Rh-i- fetal blood. Tests made by Levine and Katzin®^ 
with numerous specimens of saliva, a few specimens of sperm cells, and 
seminal fluid, indicate that the Rh factor is not present in the material 
tested.''" 

Iso-imvumization in Habitual Abortion and Stillbirth . — Reports from 
the literature indicate that the obstetric history of mothers of infants 
with erythroblastosis fetalis reveals a high incidence of abortions, mis- 
carriages, and stillbirths. Macklin^® and Barrow^® stated that the 
mechanism responsible for the pathogenesis of erythroblastosis fetalis 
applies also for these abortions and stillbirths. This vie-w is supported 
by the results in the present study. That iso-immunization by the fetus 
and subsequent action of maternal agglutinins on fetal blood may be 
the mechanism of these abortions and stillbirths is indicated in the data 
presented in Table I.®> ^ 

Another group of women were investigated because of their history 
of habitual abortion and stillbirths, but these -women had no infants wdth 
erythroblastosis fetalis. Many of these wmmen wmre Rh- but a satis- 
factory statistical analj^sis similar to the study on erythroblastosis fetalis 
IS more difficult because habitual abortions and stillbirths may be mani- 
festations of many conditions. Nevertheless, there is sufficient evidence 
in at least fivef cases of this group to include them -with the mothei-s 
of er3i;hroblastic infants, because iso-immunization bj' the Rh factor in 
the fet us could be demonstrated. In each of these cases, anti-Rh ag- 

•Sitnilar observations on saliva -were recently reported by Wiener and Forer.=* 

tPour of these patients -were discussed in our previous papers.’-* 
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nancy with an Eh+ fetus may be required before a sufficient degree of 
iso-immunization is attained. 

It has been recorded by Javert®^ that erythroblastosis fetalis in one 
of its several forms, occurs once in 400 deliveries, but it is probable that 
this condition has a still higher frequency, especially if some cases of 
habitual abortion and stillbirths are manifestations of iso-immunization. 
Actually, the incidence of matings in which iso -immunization with Rh 
may occur (Rh-t- husband and Eh- wnfe) is 85 by 15 or 13 per cent of 
all matings. Consequently, one would expect a much higher incidence 
of erythroblastosis fetalis. There are, however, a number of factors 
tending to reduce this incidence, such as, for example, the current 
tendenc}^ to small families and the inability of manj^ Eh- women to re- 
spond to iso-immunization. 

The data on erythroblastosis fetalis and the recent studies on the 
iso-immunization with the blood factoi-s A and B in the absence of any 
pathologic conditions in the mother or the infant indicates that immuniz- 
ing substances derived from the fetus make their way through the 
placental barrier into the maternal circulation. Since the Eh factor, in 
contrast to the A and B substances, is probably limited to only red 
blood cells, it is assumed that fetal blood in one form or another 
penetrates the villus in sufficient quantity to induce immunization in the 
mother. 

SU^IMARY AND CONCLUSIONS 

1. In 93 per cent of the eases investigated, erythroblastosis fetalis re- 
sults from the iso-immunization of the Eh- mother by the Eh factor in 
the red blood cells of the fetus. 

2. In the remaining cases, blood factors other than Eh are responsible 
for the iso-immunization. 

3. Agglutination tests for the Eh factor are of value as a laboratory 
aid in the diagnosis of erythroblastosis fetalis. 

4. The pathologic manifestations of this disease are produced by the 
intrauterine action of maternal immune agglutinins on the susceptible 
red blood cells of the fetus. 

5. It is probable that iso-immunization is also the cause of a certain 
proportion of habitual abortions and stillbirths. 

6. Intra-group transfusion accidents associated with pregnancy can 
now be prevented by the use of Eh— donors and by means of modified 
cross-matching test. 

The authors wish to express their appreciation to Dr. WilKam Antopol, Pathologist 
and Director of Laboratories, Newark Beth Israel Hospital, for examination of the 
histologic sections and valuable suggestions, and to Miss Estelle Eichardson for her 
technical assistance. 
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One of the most strildng features of erythroblastosis fetalis is the 
wide variety of clinical syndromes it embraces, such as, the extremely 
fatal form of fetal hydrops and the mild, frequently unrecognizable 
anemias of the newborn.®^ These clinical forms are probably the re- 
sult of varying degrees and duration of iso-immunization during the 
course of the pregnancy. Nothing is as yet known concerning the 
exact time and conditions during the course of the pregnancy when iso- 
immunization begins. If some eases of habitual abortions are a mani- 
festation of iso-immunization, then the process may start shortly after 
conception occurs. At any rate, it is conceivable that the prolonged 
action of immune iso-agglutinins on the susceptible fetal blood may 
induce more severe damage than the aetion of agglutinins produced very 
late in the course of a pregnanejL 

The clinical observation has been made that some infants may be born 
apparently free from the condition, but in the course of a few days, 
severe anemia and jaundice make their appearance. It is difficult to 
correlate this fact with the iso-immunization theory since the infant 
after birth should be free from any further action by the maternal 
agglutinins. The source of the delajmd hemolj’^sis has been suspected to 
be the colostrum, but in a number of these eases the infant was not 
breast fed. An alternative explanation is the storage of mother’s ag- 
glutinins by the tissue of the fetus so that their subsequent release may 
then induce the hemolysis several days after birth. 

A few practical applications based on these studies are of importance 
to the obstetrician. In the first place the data presented make it clear 
why caution must be exercised in selecting compatible donors for trans- 
fusing mothers of infants ivith erythroblastosis fetalis or those with 
a history of habitual abortions, a stillbirth, or a neonatal death. It is 
of interest that 8 of the 141 Rh- mothers suffered from severe intra- 
group transfusion reactions. Such accidents can be prevented if Rh- 
donors- are available for Rh- mothei’s® and if the modified compatibility 
(cross-matching) test be employed for the detection of the “warm” 
anti-Rh agglutinins (p. 

Furthermore, there are indications from a small number of cases that 
the affected infant maintains higher levels of hemoglobin and red blood 
cell counts if he is transfused with Rh- blood instead of Rh-t blood. The 
rationale for this suggestion is dravni from the fact that the infant’s 
own Rh+ blood is undergoing destruction.^® 

The hereditary nature of erythroblastosis fetalis, hitherto unknown, 
can now be stated in terms of the iso-immunization theory. In some 
families, every pregnancy but pexdiaps the first, terminates in either an 
abortion, a stillbirth, or an infant with erythroblastosis fetalis; while in 
other families, only one of several pregnancies results in an affected 
infant. Since the Rh factor is inherited as a simple mendelian domi- 
nant,^^ it is, obvious from a genetic standpoint, that this striking differ- 
ence in familial incidence of the disease is determined by the homo- 
zygosity (RhRh) or heterozygosity (Rhrh) of the father’s blood.®® The 
genetic details and evidence supporting this concept will be given else- 
where. It is, however, appropriate to state at this point, that the first 
born is frequently but not always spared because more than one preg- 
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invariably showed a true conjugate of average length. It seems rea- 
sonable, therefore, to postulate that the oceipitoposterior position is 
caused, in the main, by adaptation of the head to an inlet possessing 
a narrow fore pelvis and an ample anteroposterior diameter. In this 
way, the larger occipital part of the fetal head avoids the narrowest 
segment of the pelvic brim. The pelvic type which comes nearest to 
these specifications is the anthropoid variety, and consequently it is 
found that these forms largely account for most of the primary pos- 
teriors. However, a gynecoid type with a narrow fore pelvis or an 
android-anthropoid type may favor this position, for both satisfy 
the pelvic architectural requirements mentioned. 

An attempt Avas made to ascertain, if possible, Avhy a primary oe- 
cipitoposterior position occurred in the remaining 17 per cent (34 
cases) that did not sIioav a narroAving of the fore pehds. Of these, it 
may be said, that in 10 cases the pelAus AAms so large or the baby so 
small in relation to the pehu's that the factors Avhich ordinarily make 
it necessary for adjustment of the head to the optimum inlet diameters 
did not come into play, and the oceipitoposterior position could he 
largely ascribed to a matter of chance. The same may be said of an 
additional 4 gases in AAdiich the inlet A\’as so symmetrically round that 
no particular position Avas favored and chance may have played a sim- 
ilar role. At least 90 per cent of the primary posterior positions, there- 
fore, may be accounted for on the basis of the variations in the pelA'ic 
architecture at the pelvic inlet. 

The secondary oceipitoposterior positions, that is, those cases AA^hich 
engaged in some position other than the oceipitoposterior and rotated 
to the posterior loAv-'er in the pehds, represept variations of the internal 
rotation mechanism and aauII be conside;'pd later under that heading. 

Another point that should be mentioped here deals AAdth Amriations 
in degrees of oceipitoposterior positions. Ordinarily AAdien Ave speak of 
the A^ertex in the R.O.P. position aa'c ijyfpi' that the sagittal suture oc- 
cupies the right oblique diameter of^ inlet. This is not entirely 
true in all cases. Actually it is noted the sagittal suture may 
occupy a number of intervening obUtJpe axes so that some posterior 
positions engage Avith the occiput just slightly posterior to true trans- 
Amrse while others engage in the genjerally accepted oblique diameter 
of the brim and still others engage almost directly posterior. The pehds 
plays an all important role in determining the degree to Avhich the 
occiput is posterior for, it is noted, that the more narroAv the brim the 
more posterior is the occiput. The practical significance of these vari- 
ations in the degree to Avhich the occiput is posterior is related to the 
mechanism of descent, because in the true primary posteriors,^ as Ave 
may designate those posteriors in Avhich the occiput is at or behind the 
sacroiliac synchondrosis, the fetal back practically overlies the mothei s 
spine and, as will be shoAvn later, the axis of fetal driAm is not as favoi- 
able as AA'^hen the occiput and back are more anterior. 

If it is true then that the oceipitoposterior position represents coi 
rect adaptation of the fetal head to the shape of the brim, aa^ shou 
not consider it a malposition but rather as the optimum position or 
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THE OCCIPITOPOSTEEIOR POSITION^ 

Its ]\Iechanism and Treatment 
D. Anthony D ’Esopo, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Columbia University and the 

Sloane Eospital for Women) 

T he problems presented bj’' tbe occipitoppsterior position have been 
the subject of many studies and much controversy. My only apologj’- 
for reconsidering this subject arises from the fact that at the Sloane 
Hospital for Women we have been studying the pelvis and the corre- 
lated mechanisms of labor with the aid of the x-ray in a large number 
of cases of all types. Among these a random selection of 100 occipito- 
posteriors that terminated in easy spontaneous or low forceps deliveries 
and an equal number of midpelvic arrests provided two contrasting 
groups for study. The data obtained in the course of a careful study 
of these cases is the basis for the present report. 

ETIOLOGY 

A close relationship of the shape of the pelvic brim to the engaging 
position of the vertex has been shown previously by Thoms and in 
several communications from the Sloane Hospital. It has been stated 
that the anthropoid pelvis favors the posterior position. One of the 
luost striking observations in this s^ies was the high incidence (83 
per cent) of some degree of narrowing of the fore pelvis in pelves 
associated with a primary occipitoposterior position. In addition to 
the n m-rowing of the fore pelvis, it was noted that the pelvis almost 

•Presented at a Meeting of the New York Obstetrical Societj', March 11. 1941. 

TJiis study has been aided by a grant from the Commonwealth Fund. 
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cases when contrasted to those Avhich resulted in dystocia. The evi- 
dence brought out so far, therefore, does not completely explain why 
the occipitoposterior position in contrast to the other vertex positions 
is associated with a higher incidence of difficulty in labor. To find the 
answer to this question we must turn to the details of the mechanism 
of the occipitoposterior position. 

DESCENT, FLEXION, AND EXTENSION IN THE OCCIPITOPOSTERIOR POSITIONS 

In Fig. 1 are contrasted the lateral views of an occipitoanterior and 
a true occipitoposterior position. These views include sufficient area 
to show the maternal pelvis and spine as well as the fetal spine and 
cranial ovoid. The x-rays were taken under similar conditions \vith 
the patient recumbent on her side between contractions. Two very 
characteristic differences stand out (Fig. 2). First, it is noted that a 



Fig. 1. — A, Lateral view, occipitoanterior position. B, Lateral view, occipitoposterior 

position. 


line drawn through the fetal spine, while practically continuous as a 
straight line with the pelvic axis (AX) in the anteinor ease, is definitely 
at an angle with the pelvic axis in the posterior. Another difference 
is also obvious. In the anterior position, the cranial ovoid in a state 
of flexion presents its long axis more or less in the axis of the pelvis 
while in the posterior the length of the ovoid in extension runs more 
nearly across the pelvic axis. Repeated observations of similar latera 
Aims have brought out the consistency of these fetal-maternal relation 
ships in the true occipitoposterior positions. 

While extension in the posterior position has been reported 
tieally every writer on the subject and seems to be a well-establisfied 
aspect of the posterior mechanism, its cause has not been well under- 
stood. An explanation of this mechanism must begin with the assump- 
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tlie pelvis in wiiicli it occurs. In fact it could be argued that many 
occipitoposterior positions would meet with serious obstruction if they 
were forced to engage in any other position. For this reason there 
seems to be no justification for the prophylactic use of pads as advo- 
cated by Buist to correct an occipitoposterior position. Only when the 
posterior occurs in one of the well-formed round-inlet t^^ies in which 
an anterior position is theoretically just as favorable as the posterior 
does such a procedure seem at all justifiable. The physiologic normal- 
ity of the occipitoposterior, however, does not remove the condition 
from the dystocia problem as the data obtained from our clinic show. 
We note that while 19 per cent of all vertex presentations engage in 
the posterior position, 44 per cent of the midforceps deliveries are 
associated with this position (Table I). 

Table I. Midfokceps in Relation to Position op Engagement 


6440 Deliveries — 283 Midforceps 


incidence of position of engagement 

IN 6440 consecutive deliveries 

INCIDENCE OF POSITION 
IN 283 MIDFORCEPS 

OF ENGAGEMENT 
DELIVERIES 

O.T. 

60.4% ! 

O.T. 

41.6% 

O.P. 

19.2% 1 

O.P. 

44.2% 

O.A. 

20.4% 

O.A. 

14.2% 


Actually this concept of the etiology of the posterior position simply 
removes the emphasis from the position itself one stage back to the 
pelvis that caused it. This is shoivn clearly in Table II which is a 
comparison between the occipitoposterior positions that gave no par- 
ticular difficulty and those that resulted in varying degrees of mid- 
pelvic arrests. 


Table II. Occipitoposterior Positions. Comparison of Peltos and Babies in 
100 Spontaneous and 100 Midforceps Deliveries 



FETUS 

8 lb. 

MALE 

CHARACTER 

BRIM 

BRIM 

under 

average 

SACRUM 

FORWARD 

CONWERG- 
ING SIDE 
WALLS 

ARCH 

UNDER 

A^^;RAGE 

Spontaneous 

Midforceps 

26% 

41% 

23% 

31% 

13% 

47% 

15% 

34% 

25% 

56% 

23% 

36% 


This leads us to conclude that large babies, small inlets, male char- 
acters, as well as the forward sacrum, convergence of the side walls, 
and narrow arches are distinct factors in the group which gave diffi- 
culty. The importance of the pelvis as a factor in the difficult labors 
associated with the occipitoposterior position has not received the at- 
tention which it deserves. Except for reports by Plass, Cosgrove, and 
Harper very little in the ivay of serious consideration has been given 
to this phase of the problem. A careful study of the pelvis in its 
entirety therefore will yield most valuable information upon which to 
base a prognosis of labor in these eases. 

However interesting this comparison between the spontaneous and 
midforceps occipitoposterior deliveries may be, it should be borne in 
mind that a similar comparison in the other vertex positions would 
also bring out striking differences in the pelves of the spontaneous 
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Since these anatomic points are fixed, it Avould seem impossible for 
extension ever to occur, for the lever arms cannot vary under these 
circumstances. This explanation of flexion, therefore, cannot be cor- 
rect, since it does not permit an explanation of extension, which is an 
observed mechanism. In another and more reasonable explanation of 
flexion, the lengths of the lever arms are determined by projecting the 
line of force through the fetal spine and foramen magnum to the oc- 
cipitofrontal plane. This is more nearly correct, since it permits of 
varying lengths of the lever arms depending upon the angle at which 
the force transmitted through the fetal spine is directed to the occipito- 
frontal plane. However, it is apparent that flexion and extension may 
take place even before the occipitofrontal plane becomes functional in 
the mechanism of descent. Actually it is upon the cranial plane of 
greatest friction that the forces which produce extension and flexion 
become operative and for this reason the mechanism is best explained 
by stating that flexion will result when the line of force through the 
fetal spine intersects the long axis of the cranial plane of greatest 
friction in such a manner that the frontal lever arm thus formed is 
longer than the occipital. Conversely, extension will result when the 
occipital lever arm is longer than the frontal. In Pig. 2 the cranial 
planes of greatest friction are planes PP and the line of force through 
the fetal spine meets this plane at 0. It will be seen that the long 
arms are different in the two cases. In the anterior the long arm ex- 
tends to the frontal region and is effective in producing further flexion, 
while in the posterior the long arm extends to the occipital region and 
results in extension. 

From the foregoing it becomes obvious that the fetal axis along 
which the resultant expulsive force of the uterus is exerted is impor- 
tant first, because it may result in either an efficient straight line drive 
in the axis of the pelvis or one which is at an angle to the axis of 
descent with a partial loss of effective expulsive force, and second, 
because of the varying degrees of flexion or extension which it may 
bring about. To introduce a practical point, suppose the fetal axis in 
Pig. 2, B were to make a forward excursion as indicated. Now the 
lever arms become changed in their lengths and a flexion force is in- 
troduced. Prom these theoretical considerations, therefore, it should 
be desirable to maintain the fetal axis of the posterior position as fai 
forward as possible. This can be helped by having the patient in laboi 
maintain the upright position as long as it is possible for her to do 
since this favors a forward excursion of the back. While the uprig t 
position is the most favorable, it would seem that the supine position 
is the most disadvantageous for the occipitoposterior mechanism, u len 
the patient finally must take to her bed, it would seem desirable tia 
she should lie on her side in order to permit the forward excursion o 
the uterus during a contraction to be utilized to the fullest exten . ^ 
also seems obvious that binders are contraindicated. What is desire 
is the very opposite of what the binder achieves. 

One of the factors responsible for the greater ease with whi^ the 
multipara delivers the child in the occipitoposterior position may e 
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tion tliat there is a downward force transmitted to the fetal head along 
the rigid fetal spine. This has been shown by Lahs, Olshansen, Warne- 
lu’os, and others. They have stated that even when the membranes 
are not ruptured the effective force of uterine contraction and retrac- 
tion is exerted largely by pressure of the fundus on the upper fetal 
pole and that this is .transmitted directly to the presenting part by the 
vertebral column. 

Some of the neAver Auews concerning the behaAdor of the uterus dur- 
ing labor do not detract from the Amlidity of this statement, for irre- 
spective of the behavior of the uterine muscle there must be a resultant 
cloAviiAvard force which has the effect of changing the level of the fetus 
in the axis of the pehds, and this force must be transmitted to the fetal 




Fig. 2. — Direct tracing of Fig. 1. 

Jiead along the rigid fetal spine. This vdeAv is further supported by 
the frequent x-ray obserAmtion of the fact that AAuth active labor the 
fetal spine becomes changed from a structure haAung a Avell-defined 
rounded curve to one Avhich is straight and apparently rigid. This 
rigidity of the spine is maintained both during and betAveen contrac- 
tions. Noav if this force is applied to the head at the foramen magnum 
it Avill result in both descent of the head and a torque motion around 
the atlas. This torque motion aaTU produce either flexion or extension, 
depending upon the lengths of the tAvo lever arms formed. A common 
explanation for the cause of flexion is that it results from the fact that 
the distance from the foramen magnum to the chin is longer than from 
the foramen magnum to the occipital protuberance, and that in accord- 
ance Avith the laAV of the lever the long arm Avill ascend Avhen resistance 
is met by the head. 
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dilating and frequently fails to dilate completely even after a long 
labor. It would be beyond the scope of this paper to make any attempt 
to go into the causes of so-called cervical dystocia, but one fact be- 
comes apparent when we study the lateral x-rays of the posterior posi- 
tions and compare them with the anterior positions. If we consider 
the cranial ovoid as egg-shaped, it is noted that the point of the ovoid 
or its long axis is invariably pointed down when the position is ante- 
rior, while the long axis extends more nearly across the pelvis in the 
posterior positions. In Fig. 3 the cervix is located with lead-shot markers 
on each lip. The cervical canal must dilate and the lips retract over 
the head. The area over which this retraction has to take place is 
much greater in posterior positions of the head. This accounts for the 
frequently noted findings of a cervix, which although reasonably Avell 
dilated, seems to be far from the periphery of the head and remains 
as a definite and formidable idm all ai’ound. In addition to this it is 
possible that less efficiency in the dilating mechanism results from the 
fact that the cervix has to be retracted along a wide flat surface of 
the fetal head almost at right angles to the uterine axis in contrast to 
the more nearly vertical retraction over the long vertical oval of the 
well-flexed head. 

FLEXION 

From what has already been said, it becomes obvious that the lack 
of flexion is an important factor in the mechanism of the occipito- 
posterior position. The child’s head eventually becomes flexed but this 
occurs only after a forward excursion of the fetal axis takes place. 
If we conceive of the previously discussed extension force acting un- 
checked, then, theoretically, the head should continue to extend until 
an equilibrium is reached when it cannot extend further. This would 
not occur until a full face presentation obtained. Long before this 
degree of extension takes place, hoAveA'^er, the frontal region meets AAoth 
resistance in the fore pehds (arrows Fig. 2, B). Resistance at this 
point Avill completely check any further extension, since the fore pehus 
acts as an unyielding block beloAV the frontal bone. Let us assume fur- 
ther that the direction of force exerted through the fetal spine remains 
unchanged so that the leA'^er action is still one of extension. It now 
becomes obvious that since further extension is blocked by the fore 
pelvis the only positive result of the uterine contractions is a baelnAmrd 
and doAATiward slide of the fetal head, resulting from the fraction of 
the force Avhich is not dissipated in the blocked-up extension compo- 
nent. The counter force exerted by the fore pehus against the frontal 
region of the head is not entirely passwe, for Ave frequently note that 
it results in a good deal of molding by pushing the frontal hones under 
the parietals at the very point AAdiere.the pressure is exerted (see Fig. 
13). This same force acting over a long period of time may eventually 
pinch off the stretched cervix, resulting in passive congestion and edema 
of the anterior lip. 

Depending upon the amount of available space in the upper pel^®; 
the head moves down in the extended position, sometimes quick y, 
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forward excursion of the uterus and the fetal back resulting from the 
greater relaxation of the abdominal walls. This should favor flexion and 
a better axis of drive. This same forward excursion of the fetus may take 
place when the membranes rupture. The marked improvement in the effi- 
ciency of labor which followed the rupture of the membranes in several 
of our eases may have been due to this cause. Theoretically then, 
rupture of the membranes may favorably alter the pattern of labor by 
causing the fetal back to go forward. It will be of interest to studj' 
this in detail later on. 



I'iff. 3.- — Lead shot markers sutured to anterior and posterior cervical lips, K.O.P. 

position. Cervix 2 cm. dilated. 

A point about extension which is clinically important is the fact that 
when the head is in extension the frontal region frequently bulges 
above the symphysis and gives the impression of disproportion. It has 
been found repeatedly that in manj- such cases when the patient as- 
sumes the upright position for the lateral x-ray film, the level of the 
bead changes remarkabl.V and frequently appears well engaged. ]\Iuch 
profitable information can be obtained by suprapubic palpation in the 
upright position when the head is unengaged. 

One of the difficult problems in the occipitoposterior position is the 
behavior of the cervix. It is well knomi that the cervix is slow in 
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ROTATION 

When the matter of internal rotation as related to the occipitopos- 
terior positions was considered, it seemed necessary to reinvestigate its 
causes, since it seemed obvious that the present concepts of this impor- 
tant mechanism did not account for the observed facts. It soon became 
apparent that this Avas the real nucleus of the investigation for the 
reason that practically all the arrests occurred Avith the head unrotatecl 
and that therefore a good deal of the dystocia could be related to a 
failure of this mechanism. Also from a practical point of vIcaa^ it 



Pig. 4. — Head in R.O.A. position at onset of labor became adjusted to R.O.P. 

position as labor advanced. 


seemed obAdous that a complete understanding of the details of rota- 
tion Avould be important, since Ave are frequently called upon to re- 
duplicate this mechanism in the course of an operative delivery, and 
unless Ave fully understand its underlying cause and the reasons for its 
failure, Ave are not equipped to carry out many of the more difficult 
obstetric operations. 

The theory of internal rotation Avhieh at the present time is most 
•generally accepted Avas first considered by West in 1856. ^ He stated 
that the head was rotated by the inclined planes of the pelAue floor and 
that AvhateAmr part of the child reached the pehdc floor first Avas ro- 
tated to the front. On the basis of this theory the head Avill alAAmys turn 
to the front except in those posterior positions Avith deflexion, in Avliie i 
case the sinciput Avill rotate to the front Avhile the occiput rotates pos- 
teriorly. There has been little objection to this concept of rotation. 



d’eSOPO: OCCIPITOPOSTERIOR POSITION' 


945 


more often slowlj^, and occasionally not at all under the impulse of 
only a fraction of the uterine force. Now as the head slowly descends 
doumward and backward, the fetal back, being limited by the posterior 
uterine wall, must accommodate itself to the lower position of the fetal 
head by moving forward. This changes the lengths of the lever arms 
as previously illustrated and a flexion force is introduced. While this 
forward excursion of the fetal back may take place solely from the 
increased rise of the uterus as the contractions become stronger, it 
usually does not occur until a suffieient amount of descent has taken 
place to force the fetal back forward. As a consequence it is noted 
that complete flexion does not usually take place until the head is well 
down in the pelvis. This mechanism of flexion goes on slowly as the 
fetal axis moves forward in response to the descent of the head. Flexion, 
therefore, is ultimately dependent upon descent of the fetal head. When 
the upper pelvis is abnormal in either shape or size, it interferes with 
descent and this in turn prevents proper flexion thereby multiplying 
the difficulties. When the pelvis is ample, even the partially extended 
head will descend without much difficulty, become flexed, and there is 
a comparatively easy labor. An abnormal pelvis and a posterior posi- 
tion may therefore react upon each other to produce a really difficult 
labor. 

As will be shown later, many of the so-called midpelvic arrests occur 
because of factors existing at the brim. When preparing to do a mid- 
forceps operation with the head in the posterior position and definitely 
extended, the conditions prevailing at the brim should always be con- 
sidered, even though the lowest part of the molded head seems to be 
fairly well down in niidpelvis. 

Since flexion is so important, we naturally want to know how it may 
be brought about. Posture of the patient has already been considered. 
Pressure against the frontal bone carried out with each pain under 
nitrous oxide anesthesia should be helpful if the procedure is carried 
out over a sufficiently long time. Manual stretching of the cervix may 
he combined with this when dilatation has come to a standstill. In 
this way, by removing the resistance of the soft tissues, the full effect 
of that fraction of the uterine force which is not dissipated in extension 
is applied to bringing the head lower in the pelvis, which in turn will 
bring the back forward. Since this will result in greater flexion and 
smaller presenting diameters, it will be followed by more descent and 
so a favorable chain of events may be initiated. 

Flexion will also follow a change of the fetal axis by turning the 
child completely, both head and shoulders, to an anterior position fol- 
lowing which the patient is allowed to have further labor*. Douglas 
i'lillcr has advocated this method, and although we have no experi- 
ence with it, there is reason to endorse its mechanical soundness. How- 
ever, it should be stated that such a procedure would be feasible only 
wlien labor has progressed sufficiently to allow molding of the fetal 
licad. otherwise the unmolded head would meet the very resistance in 
the fore pelvis which caused the posterior position to occur in the 
first place. 

UNIVERSITY OF 

crt4nn\ OF NURohvc 
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In Fig. 5 we note an example of internal rotation. The fetus de- 
scended in the transverse position R.O.T. to the level of the spines, and 
because the prominent spines offered resistance in front while the 
sacrum was directed well backward, we find the occiput moving into 
the roomy posterior segment to become a secondary right oeeipitopos-, 
terior position. The head in this case did not rotate to a posterior 
position according to West’s theory, because it was extended since it 
was partially fiexed. It apparently rotated posteriorly, because there 
was more room for the occiput in that part of the midpelvis than there 
was anteriorly. Internal rotation, therefore, is influenced to a large 
extent by the shape of the pelvis. 

To state the facts about internal rotation briefly it may be said that 
under the influence of the inclined planes of the pelvic gutter which 
initiate the mechanism, tlie vertex Avill tend to turn anteriorly when 
the head reaches the pelvic floor in an oblique anterior position and 
conversely will tend to turn directly posteriorly when the head reaches 
the pelvic floor in an oblique posterior position, if the pelvis permits. 
The inclined planes of the pelvic floor therefore while responsible for 
rotation do not determine in what direction rotation vdll occur. Accord- 
ing to this concept of internal rotation when the head reaches the pelvic 
floor in an obliquely posterior position, it will always tend to rotate 
directly posterior. In the average case, liowever, such rotation is resisted 
by the sacrum and the strong saerospinous ligaments and occurs only 
when the lower sacrum is well baclnvard and has an ample concavity as 
well. This was an observed fact in practically all the cases of direct 
oceipitoposterior rotation in this series. Under these circumstances even 
a fairly large head may rotate posteriorly and in the presence of an 
average sacral inclination, a small cliild may also rotate in this way. 
This explains why so many small babies become direct occipitoposteriors. 

In addition to these sacral characteristics, posterior rotation to the hol- 
low of the sacrum requires that the upper pelvis have a sufficiently long 
A.P. diameter to accommodate the brow which is considerably in advance 
of the occiput when the head is extended. 

We next inquire into what happens when, by virtue of the resistance 
offered by the sacrum and the sacral ligaments and muscles, the obliquely 
posterior vertex cannot follow its natural inclination to rotate further in 
that direction to become a direct oceipitoposterior. Suppose we first as- 
sume that the head will simply attempt to descend further in the oblique 
O.P. without rotational change of direction. Now it can be easily demon- 
strated that if a fetal head is placed in the pelvis as an oblique posterior 
in a partially deflexed attitude as they invariably occur and an attempt 
is made to push the head downward in this position, say an E.O.P., it 
will be found that the face or the brow of the child comes in contact with 
the left fore pelvic brim which prevents it from proceeding further in 
this direction (Fig. 6). So we may conclude that under the conditions 
previously mentioned the head moves downward in an oblique O.P. unti 
the brow meets wdth resistance at the brim at which point the brow slides 
backward along the pelvic brim, again following the path of least resist- 
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because it seems to explain satisfactorily for tlie first time the mechanism 
of short rotation to the hollow of the sacrum. In the light of our present 
investigation, however, there are some objections to this theory, for it 
seems that many posterior and transverse presentations that are not 
extended rotate baelrwards. In other words, the direction of rotation 
does not depend directlj'- upon flexion or extension. 

In fact a searching study of all the theories on the cause of internal 
rotation leaves one with the thought that there is no single theory 
that explains all the phases of this mechanism satisfactorily^. With this 
in mind an attempt was made to see if the material in this study could 
provide a more complete explanation of this important mechanism. Be- 
fore presenting these views on the subject, it might be well to call atten- 
tion to a simple form of rotation ivhich has been frequently noted to 
occur at the brim before engagement (Fig. 4). The ease shovm in Fig. 
4 started labor with the head dipping into the brim in the R.O.A. 



position, but under the influence of labor the head adjusted itself to the 
optimum diameters and finally engaged in the R.O.P. position as illus- 
trated. It may be said that the rounded surfaces of the fetal head slid- 
ing easily against the cuiwatures of the inlet results in adjustment of the 
head in a position which offers the least resistance to its engagement. 

Although this is not an example of internal rotation, it serves to illus- 
trate a form of simple rotation at the brim, better referred to as adjust- 
ment. It simply means that the head, meeting obstruction, is forced 
along the path of least resistance. Now, to some extent, we are dealing 
with the same conditions at the interspinous level where internal rotation 
most often takes place, although the factors wdrich resist and those 
which favor rotation are more involved. 
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To return to those posterior arrests that are caused by a narrow brim 
preventing rotation (Fig. 7), the detailed study of the mechanism in 
those cases shows that they may correct themselves by a mechanism of 
flexion. If the forces of descent continue, then flexion occurs, because 
while the resistance of the face or brow against the upper fore pelvis 



A. 



holds the upper part of the vertex fixed, the occiput is being force 
downward away from the sacrum. This forward excursion of the oc- 
ciput results not only in flexion but also eventually in a recession of o 
brow from the narrow fore pelvis. As a result of these changes, f ui t lei 
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ance in a manner similar to the mechanism of “ adjustment ” previously- 
discussed. This, of course, makes the occiput turn fomvard to a trans- 
verse position. From this transverse position, the occiput will then move 
forward and do-wnward on the inclined planes of the pelvic floor to the 
anterior position provided again that the shape of the pelvis permits. 
If the brim is transversely narrowed, as in an anthropoid pelvis, it may 
be impossible for the bro-w to move backward and a posterior arrest is 
the result (Fig. 7). It must be noted, however, that -vvhile conditions 
may be favorable for baelnvard rotation of the brow at the brim there 



Pig. 6. — the partially extended oblique posterior -were to continue its descent 
without change of direction, the facial aspect of the head would meet obstruction in 
the fore pelvis as indicated by the arrows. 



Pig. 7. — A narrow pelvic brim may be the cause of failure of rotation in a posterior 
position and cause it to become arrested. 

May be obstruction to forwai’d I’otation of the occiput by prominent 
pines or convergence of the lateral walls of the pelvis (Fig. 9). It may 
oe said, therefore, that rotation toward the front in a posterior position 
pll occur when the head is forced away from the limiting posterior 
boundaries of the sacrum proidding that the relations of the brow or 
face to pe brim and those of the occiput to the spines and side waUs of 
the pelvis permit. 
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If labor must be terminated it becomes most important to recognize 
the relationship between the long oval of the head and the long oval 
of the inlet and realize that rotation cannot be accomplished at the level 
of arrest. Displacement of the head upward as in a version or as recom- 
mended by Pomeroy becomes the method of choice in those cases. 

Another form of arrest is that which results from the fact that the 
occiput cannot rotate forward because of prominent spines. These eases 
arrest in the R.O.P. position and must be handled according to the type 
of pelvis in which the prominent spines are found. When the narrow 




Fip. 10. — Head arrested R.O.P. 
Prominent spines. Pelvis wide 
with divergence of side walls ana 
a wide arch. Note markedly for- 
ward sacrum which prevents 
head from being rotated beyond 
an O.T. position. Operation of 
clioice is to elevate head slightly 
to relieve impaction, rotate to a 
transverse and after applying 
Barton or Kjelland forceps bring 
low in pelvis as a transverse. 
Rotation takes place in ample 
retropubic space. 


spines are associated with a general narrowing of the entire Pf 
9), the head must be pushed up, free of the brim, and rotated.-a 
brought down in an anterior position. On the other hand, 
prominent spines are associated with a pelvis that has a flat posteiio 
segment (Fig. 10), the head can be manually rotated to an O.i. positio 
after lifting it slightly above the level of impaction against t ® 
and since the flat posterior segment will not allow it to go any Witiie 
than an O.T., Barton or Kjelland forceps are applied to the head in tn 
position. Then, by lateral flexion, the head is brought into le r 
pubic space away from the spines where low rotation can be acco _ 
plished. This technique, however, requires good transverse widtfl 
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lirogress may be expected because the impaction of the brow on the upper 
pelvis is relieved and this allows the brow to rotate baelcward slightly 
while concomitantly the occiput moves forward and domi-ward. By 
virtue of this seesaw action of the head (Fig. 8), the upper brow moving 
away from the fore pelvis and consequently being enabled to slide back- 
ward, rotation may eventually take place if the brim is not excessively 
narrow. 

Flexion is of added advantage and further aids this mechanism be- 
cause it changes the cranial girdle of contact from the occipitofrontal 
plane to the suboecipitobregmatie plane so that the cross section of the 
fetal head wnthin the brim is changed from a long oval to a circle. 




Fig-. 9. — Head arrested R.O.P. 
Spines prominent. Pelvis narrow 
with convergent side walls and nar- 
row arch. Rotation within the trans- 
versely narrowed midpelvis should 
not be attempted unless the head is 
well hexed. Operation of choice is to 
displace head upward and rotate as 
in Pomeroy technique, allowing head 
to descend through narrow midpelvis 
in the anterior position. 


This type of arrest then is due primarily to the fact that the brim, 
being transversely narrowed, does not easily permit that part of the head 
which is still within it to turn. Since a cross section of the plane of the 
vertex that is within the brim is a long oval and coincides with the shape 
of the brim and since it is impossible to tuxm one long oval within an- 
other oval w^hieh it closely fits, a change of conditions must be set up if 
delivery is to be accomplished. We have just seen that this may occur 
spontaneously by a mechanism of flexion and this might be the first 
maneuver that suggests itself. Unfortunately manual attempts to 
brnig this about often fail because w'e cannot alwmys do with the hand 
what nature accomplishes only after hours of tedious labor if at all. 
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sacral resistance and traction in the posterior position may result in 
injury to both mother and child (see legend Fig. 11). 

A word should be said about those cases that rotate directly posterior 
(Pig. 12). While it has been previously stated that they represent evi- 
dence of ampleness of the sacral concavity and of the posterior sagittal 
diameter at the level of the spines, the sacral tip may come forward and 
so cause a direct O.P. arrest low in the pelvis. This type of arrest is 
usually handled quite easily by manual rotation to an O.A., for the head 
is low and flexed so that rotation is usuallj’- easy. Whether the sacrum 
encroaches or not, it does not seem justifiable to deliver direct O.P. 
arrests face-to-pubis, except in the very occasional case in which there is 
more room in the posterior sagittal diameter than the average. 





Fig. 13. — Original B.O.P. With 
secondary transverse arrest due to 
forwai'd sacrum. Side walls wide. 
Ample room to bring arrested O.T. to 
a lower level away from forward 
sacrum. Contrast this pelvis and 
the pelvis in Fig. 10 with entirely 
different configuration of pelvis in 
Fig. 9. 


After rotating to an O.T. the head may fail to rotate further. The 
failure of the head to rotate further than a transverse may be due to . 
(1) An inlet with flattening in the posterior segment; (2) a forward 
sacrum. Secondary transverse arrests of the first variety most fie- 
quently occur in android or android-anthropoid pelves. The head en- 
gages in the occipitoposterior position and when rotation to the ho ou 
bf the sacrum is prevented by the resistance of the sacrum behind, le 
occiput rotates forward but frequently becomes arrested part way an 
remains as an occipitotransverse ; the flattening of the pelvic brini a 
prevented it from turning further. The flat posterior segment o 
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front of the spines to allow the head to be brought down into the retro- 
pubic space as a transverse. 

These oblique occipitoposterior arrests in contrast to direct occipito- 
posterior arrests may be seriously mishandled by attempting to pull the 
head donm in the posterior position. The fact that the head remains 
obliquely O.P. and does not rotate directly posterior is evidence of 



Fig. 11. — Case illustrates why oblique posterior arrests should not be brought 
down in the posterior. Manual rotation and Scanzoni failed due to transverse nar- 
rowing, then brought down O.P. with injury of sacral plexus and abrasion of child’s 
forehead. An oblique posterior arrest in itself is evidence of restricted space poste- 
riorly. Displacement upward and rotation above brim should have been procedure 
of choice. 



nf — direct occipitoposterior arrest. Direct occipitoposterlors give evidence 

ampleness at the level of the spines but not necessarily below that. For- 
permit traction of head in direct posterior. Manual rotation 
‘inj easy because head is low and usually well flexed. 
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3. Occipitoposterior positions, although physiologic and in spite of 
the fact that 70 per cent deliver spontaneously, cause more dystocia 
than the other vertex positions. 

4. Dystocia in posterior positions originates with the abnormality of 
the pelvis in which they occur. 

5. Extension is a common feature of the posterior mechanism and is 
caused by the posterior axis of fetal drive. Extension not only results 
in larger presenting diameters but also causes a part of the uterine 
drive to be dissipated. 

6. Flexion greatly facilitates the mechanism and should be encour- 
aged by posture. A forward excursion of the fetal axis must take place 
before flexion can occur. 

7. Internal rotation although receiving its impulse from the inclined 
planes of the pelvic floor receives its directional force from the variable 
resistances offered by the bony pelvis in all the pelvic planes through 
which the head is descending. 

8. Since the pelvic architecture shows marked variations in shape, 
it follows that the patterns of I’otation show corresponding variations. 

9. Emphasis is placed on the importance of recognizing two funda- 
mentally different pelvic forms frequently associated with posterior 
positions, viz., those forms in which the transverse diameters are con- 
tracted at the brim or midpelvis or at both levels with compensating 
anipleness in the anteroposterior diameters and the converse of this 
form in which the anteroposterior diameters are shortened by virtue of 
a flat posterior segment at the brim or a forward sacrum at the mid- 
pelvis level while the transverse diameters remain ample. It follows that 
operative techniques should be individualized for each type. 

10. The occipitoposterior mechanisms which have been reviewed may 
be translated into operative principles as follows : 

a. When the posterior arrest is due to a narrow anthropoid pelvic 
brim preventing rotation, the head is pushed up and rotated above the 
brim. Version is also correct in princtyle. 

b. When arrest is due to narrow spines in definite anthropoid types, 
the head is pushed up and rotated above the spines or above the brim. 
Version is also an alternative procedure. 

e. When the posterior aspect of the inlet is flat or the sacrum is for- 
ward, rotation is carried to the transverse only and in this position the 
head is brought into the lower fore pelvis or the retropubic space thereby 
converting it into a deep transverse. Rotation is carried out at this 
low level. Upward displacement of head with rotation and version are 
incorrect procedures. 

d. When the posterior aspect of the inlet is flat or the sacrum is for- 
ward and labor has progressed sufficiently to allow a deep_ transverse 
arrest to occur rotation is again carried out at a low level just behina 
the pubis. 

e. When the head is arrested in a direct occipitoposterior, deliver ivitli- 
out rotation only when the lower sacrum is not encroaching. ^ In most 
cases the head should be rotated to the anterior. Such rotation is came 
out at the level which is most suitable for the pelvis in which it occurs. 
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inlet in these cases exerts an effect whicli is comparable to the trans- 
versely contracted inlet in the oblique posterior arrests. Rotation can 
take place only after the head has descended lower in the transverse so 
that the obstruction caused by the posterior flattening of the pelvis is 
cleared. In Fig. 13 the original presentation was R.O.P. It became 
arrested in the R.O.T. position and while it should have been brought 
doivn lower in this position, it was unfortunately pushed up, rotated to 
a direct anterior, and delivered as such with a great deal of difficulty. 
The child survived although it was a shocking type of delivery. Here 
we note that the Pomeroy principle of rotation, so ideally suited in the 
transversely narrowed pelvis, becomes undesirable because the contours 
of the pelvis demand an entirely different mechanism. 

It is obvious, therefore, that these transverse arrests of an original 
posterior position, referred to as deep transverse arrests when they occur 
low in the pelvis, may be explained by the architecture of the pelvis. 
Actually these cases give evidence that a correct mechanism is being 
naturally followed, the low transverse position being maintained by the 
flat posterior segment of the inlet or a forward sacrum in the presence 
of ample transverse diameters. Nature seems to point the way. Trac- 
tion in the transverse vdth lateral flexion into the lower retropubic space 
where rotation is brought about is the usual method of choice. These 
eases are more difficult to interpret when arrest takes place at a higher 
level in the pelvis when the vertex is still in the obliquely posterior 
position. The transverse mechanism that should obtain in the lower 
pelvis has not been indicated by the position of the head and can be de- 
termined only after a complete appraisal of the entire pelvic architecture. 

The various mechanical principles that have been applied to the opera- 
tive treatment of the difficult types of arrests under discussion are of 
considerably more importance when the head is extended and unmolded 
than when the head is flexed and well molded. In the well-flexed head 
all the cross sections throughout the entire head at right angles to the 
axis of descent become spheroids which meet with equal resistance no 
matter how the head is turned. But in the majority of posteriors that 
become arrested, such flexion is not complete and for this reason the 
presenting anteroposterior diameters of the fetal head are longer than 
the transverse diameters. Since it has been shown that the pelvic types 
in which posteriors may occur vary markedly in the ratio between their 
available anteroposterior and transverse diameters at all pehde levels, 
it naturally follows that each posterior arrest requires correct adapta- 
tion of the longer cephalic diameters to the correspondingly longer 
pelvic diameters. 

SUMMARY 

^ 1. The occipitoposterior position in the main is caused by the adapta- 
tion of the head to a pelvis having a narrow fore pelvis and an ample 
anteroposterior diameter and therefore may be considered ^'physio- 
logic.” 

2. Degrees of the posterior position can be differentiated. A true 
posterior position is one in which the occiput is at or posterior to the 
sacroiliac synchondrosis. 
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and transverse relationships remain not greatly changed, the general 
appearance resembling the conformation of that seen in childhood. Thus, 
we find variations in the adult pelvis, and in general these variations are : 
(a) those whose essential anteroposterior diameters are relatively longer 
than the transverse diameters, (b) intermediary states, and (c) those 
whose essential transverse diameters are relatively longer than the 
anteroposterior (Figs. 1 to 4). 



Fig. 1. — Doliohopelllc type ; anteroposterior of Inlet, 12.5 cm. ; transverse of inlet, 11.8 

cm. (Male pelvis.) 



Fig. 2. — ^Mesatipellic type: anteroposterior of inlet. 11.3 cm.; transverse of inlet, 

12.3 cm. 

These changes in anteroposterior and transverse relationships prob 
ably result from the influence of various factors : hormonal, hereditary, 
environmental, and mechanical. Just what part the first two p ay maj 
be only conjectured, but the force of environment in influencing pe vie 
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f. AVhen the head is low, well-molded, and well-flexed manual rotation 
is the most desirable procedure. 

g. flotation at level of arrest is rarely a procedure of choice because 
in most instances there is some pelvic obstruction which is preventing 
rotation at that level. 

h. The unmodified Scanzoni maneuver Avith simultaneous traction and 
rotation initiates the act of rotation at the level of arrest where there is 
obstruction. It is, therefore, an undesirable procedure in those cases 
which have a Avell-molded and flexed head. Even in this group of cases 
manual rotation is the operation of choice. 

I rnsli to acknowledge my deep appreciation for the many helpful suggestions offered 
by Dr. W. E. Caldwell in the course of this studj’. 


THE CLINICAL APPLICATION OF ROENTGEN PELVIMETRY 
AND A STUDY OP THE RESULTS IN 1,100 WHITE WOMEN^ 

Herbert Thoms, M.D., New Haven, Conn. 

(From the Depai’fment of Obstetrics and Gynecotogy, Yale University School of 

Medicine) 

W ITHIN the past decade the application of roentgen techniques to 
the studj'- of the female bonj'- pelvis has resulted in a definite re- 
vision of our vieAvs concerning the conformation of this structure and its 
relation to the process of childbirth. As a result of roentgen studies in 
adolescents and adults, we noAv possess certain knoAvledge of pelvic varia- 
tions and this information permits their adequate description and readj' 
identification. A comprehension of this new'er knoAvledge is of im- 
portance to the obstetrician, for he Avill find advantages in applying it 
to manj^ of his clinical problems. 

It is the purpose of this paper to endeavor to clarifj'- the subject, to 
review its more important aspects and to survej' certain data obtained 
from the studj^ of a comparatiA'eU large group of primiparous patients 
m whom a roentgen survej^ of the pelvis has been made. 


THE PELAUS AS A AVHOLE 

It is important in considering the pelvis as a AA'hole to consider some 
of the fundamentals of pelvic architecture. The pehus of the iieAvborn 
shoAA's essential differences from that of the adult. In the former the 
pelvis is relatwely longer anteroposteriorlj'- and relatiA'elj* shorter 
transverselj'. This applies to the entire bonj'- peRic canal through- 
o^h its course from inlet to outlet. During groAvth through child- 
hood and particularlj^ during adolescence, certain changes in these 
anteroposterior and transverse relationships usuallj^ take place. In 
some individuals such changes are relatRelj' extensRe, the antero- 
posterior relationships becoming definiteR shortened Avhile the trans- 
verse relationships become relatively longer. In other individuals such 
changes are less extensive, and in many individuals these anteroposterior 

was made possible througb Grants from the Clinical Research and 
<.<«.nmg Funds of the ATale University School of Medicine. 
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flattened forms of pelvic inlet may arise as a result of either of two 
mechanisms; an excessive growth laterally tliat is of the transverse 
diameter or a diminished growth anteroposteriorly, A comparison of 
the mean dimensions of the inlet from the various types in our series 
sheds some light on this question. 



mean value Fon 

.MF.AN UIFFEUENCE AS COMPARED -WITH 
DOLICIIOPELLIC 



MESATIPELLIC 

BRACIIYPELLIC 

PLATYPELLIC 


Anteroiiosterior 12.50 cm. 
Transverse 11.02 cm. 

-0.7.S 

+0.40 

-1.52 

+0.S9 

-3.24 

+0.S0 


Tims, it seems apparent tliat the lessening or incomplete development 
of tlie anteroposterior diameter is the more important mechanism, and 
increasing^ so as the degree of flattening becomes more extreme. 

For purposes of the classification of pelves to be discussed later, we 
may say that the tendency of a pelvis to retain most of the relationships 
of fetal and childhood conformation and thus remain relatively 
“elongated” anteroposterioidy may be spoken of as doliehopellism 
(dolicho-long), wdiile the tendency in a pelvis to become relatively 
broader transversely and .short anteroposteriorly is that toward platy- 
pellism (platy — broad or flat). 


l^IALE AND PEJIALE PELVES 

Although, as we have showm,® the same general variations occur in the 
adult pelves of both sexes, there do occur in both certain differences 
which are designated as sex characteristics. An understanding of the 
essential sexual differences between male and female pelves may be 
tabulated as follows: 


.MALE 

Heavier, rougher, more massive hones 
Lessened capacity of pelvic inlet 
NaiTou'er pubic arch, more angular 
Sidewalls converge 

Smaller notch. Boundaries meet above 
in acute angle 

Sacrum placed more anteriorly toward 
pelvic axis 
Pelvic height greater 


female 

Greater size, lighter build 
Greater capacity of pelvic inlet 
Greater ividth of pubic arch 
Larger interischial M'idth 
Great sacrosciatic notch, large, almost 
rectangular 

Sacrum placed more posterior to pelvic 
axis 

Pelvic heiglit less 


It has been shown that certain characters resembling those seen in male 
pelves may occur in female pelves, and when this happens such changes 
may have definite obstetric significance. These characters in general 
may be stated: 

1. Long narrow sacrosciatic notch with sacrum in a more forward posi- 
tion lessening the space in the posterior pelvis, 

2. Narrow subpubic angle and lessened transverse diameter of outlet. 

3. Convergence of pelvic sidewalls from above downtvard restricting 
room in mid and lower pelvis. 

4. A tendency toward angulation in the inlet at or near the sacro- 
iliac junction with a somewhat posterior displacement of the transveise 
diameter. 
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architecture is definitely seen in the well-known changes due to rachitic 
influence. The influence of an environmental factor is also strongly sug- 
gested in our comparative studies in women of the college group and 
those of the clinic group. ^ The mechanical factors are those related to 
posture, muscular action, etc. 



Fig. 3. — ^Brachypellic type; anteroposterior of inlet, 9.8 cm.; transverse of inlet, 

12.4 cm. 



Fig. 4 . — Platypellic type: anteroposterior of inlet, 10.0 cm,; transverse of inlet, 

14.7 cm. 

As stated above, the shape of the pelvic inlet in early childhood is char- 
acteristically elongated anteroposterioi’ly, or doliehopellic, and if a pelvis 
of this type were to grow sjunmetrically, it would obviously have a 
similar shape in adult life. From this it would appear that the round or 
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THE MIDFELVIC PLANE 

This plane, somewhat ovoid in form, is large anteriorly and somewhat 
restricted posteriorly, being narrowed by the convergence of the sacro- 
seiatic ligaments. It is bounded anteriorly by the lower border of the 
symphysis, laterally by the ischial spines, and posteriorly by the lower 
third of the sacrum, usually at the junction of the fourth and fifth sacral 
segments. Three diameters are of obstetric significance : 

1. The anteroposterior diameter 

2. The transverse or bispinous diameter 

3. The posterior sagittal diameter 

The anteroposterior diameter: From a point on the lower border of 
the symphj^sis this diameter extends posteriorly at the level of the 
ischial spines, usually falling to a point at or near the junction of the 
fourth and fifth sacral vertebras. 

The transverse diameter is the narrowest distance separating the 
ischial spines. 

The posterior sagittal diameter is that part of the anteroposterior 
diameter which lies posterior to its intersection by the transverse diam- 
etei’. 

THE PELAUC OUTLET 

It must be remembered that the pelvic outlet consists essentially of 
two planes represented bj^ tivo triangles, the bases of which join each 
other at the lowermost points of the tubera ischii. For many years a 
bituberal diameter has been described and used as an index to outlet 
capacity, and extending posteriorly from a midpoint on this diameter 
a posterior sagittal diameter of the outlet has also been described. At 
the present time I am convinced that the mensuration of the so-called 
bituberal diameter is so variable that definite measurement by either 
palpatory or roentgen methods is very questionable. This is because of 
a lack of definite end points. It is, indeed, true that contractions of the 
outlet and narrowing of the tubera ischii may and should be recognized 
clinically by palpation, but the mensuration of such contraction in terms 
of a bituberal diameter is difficult of proper determination. For this 
reason I recommend the employment of the so-called widest diameter 
of the outlet as described by Caldwell, Moloy and D’Esopo.^ It is pos- 
sible to determine this measurement ■with considerable exactness by 
roentgen methods and, taken in conjunction with the palpatory evalua- 
tion referred to, it should serve as a good index to pelvic capacity in this 
portion of the pelvis (see Dimension E, Fig. 5). 

Another dimension which has interested us recently is that lnio-\ra as 
pelvic height or depth. Schuman,^ in. 1934, pointed out the value of 
this dimension, stating that clinically the most important characteristic 
of the male, funnel or high assimilation pelvis is its increased depth. 
This dimension is the perpendicular distance from the tuberosity of the 
ischium to the iliopeetinal line. Schuman designated this as “the pubo- 
tuberous diameter” (see Dimension B, Fig. 6). This author quotes 
Todd’s results in 53 w^hite male and 50 white female pelves with averages 
of 101 mm. and 90 mm., respectively. In a series measured roentgeno- 
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Narrowing of the forepart of the pelvic inlet has been described by 
some authors as a definite male characteristic, and I agree that this is 
seen in many male pelves, but it is by no means constant, for the majority 
of the pelves in onr study of adult males showed a forepart as wide 
relatively as that seen in female pelves. Again it should be emphasized 
that in neither male nor female pelves can the conception of general con- 
formation be said to be concrete, for much the same variations are found 
in both sexes. 

PELVIC PLANES AND CONTOURS 

When we consider the bony pelvis and, in particular, the birth canal, 
it is at once obvious that we are dealing with an intricate structure. 
Furthermore, inasmuch as the entire birth canal is involved in the 
process of birth, it must lie studied obstetric ally as a whole and not seg- 
mentally. This does not mean that a concept of certain planes and con- 
tours is not of essential use for purposes of description and for the 
estimation of pelvic capacity. For this purpose a simplification of the 
problem becomes possible by considering three portions of the pelvis; 
viz., the pelvic inlet, the pelvic outlet and the pelvic sidewalls. A con- 
sideration of these will furnish information which will be of distinct 
advantage in estimating pelyic capacity and in describing pelves (see 
Pigs. 5 and 6).. 

THE PLANE OP THE PELVIC INLET 

In considering the pelvic inlet, ive describe this portion of the pelvis 
as follows : 

Prom the obstetric point of view this plane is bounded anteriorly by 
the upper posterior surface of the symphysis and the forward portions 
of the iliopectineal lines, laterally by the iliopectineal lines and pos- 
teriorlj’' by the posterior portions of these lines and the anterior upper 
surface of the sacrum at the point where the convergence of these lines 
takes place. (This point may or may not be located at the sacral promon- 
tory.) The essential diameters of this plane are : 

1. The anteroposterior diameter extending from a point on the pos- 
terior surface of the symphysis, 1 cm. below its superior border, to the 
anterior surface of the upper sacrum at the point where the iliopectineal 
lines would meet were they to be extended. 

2. The transverse diameter being the widest distance separating the 
iliopectineal lines. 

3. The posterior sagittal diameter, wdiieli is that portion of the antero- 
posterior diameter Avhich lies posterior to its point of intersection by the 
transverse diameter. The length of this diameter is a good index to the 
amount of space in the upper posterior pelvis and also gives some in- 
formation as to the shape of the plane of the inlet, for when shortened 
h means a posterior displacement of the transverse diameter. 

In considering the plane of pelvic inlet, as outlined, any abnonnalities 
should be noted vfith regard to symraetiy and to the configuration of its 
anterior and posterior segments. When the anterior segment is nar- 
rowed or angular, this fact may have definite obstetric significance. 
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SUMMARY OF IMANEUVERS FOB PELVIC ESTIMATION 

Thus far we have spoken of eiglit diameters wliieh we may consider as 
the cardinal diameters of the pelvis all of which may he measured satis- 
factorily by roentgen means. It is useful here to point out certain gen- 
eral information which we should also seek in the evaluation of pelvic 
capacity. A good deal of such information may be secured by manual 
examination and inspection of the patient. A consideration of the gait, 
general constitution, and shape of Michaelis’ rhomboid is of value. By 
vaginal and rectal examination much can be learned if the observer 
keeps in mind the possibilities and limitations of these maneuvers. 
Palpation of the pubic arch, the determination of the downward course 
of the pubic rami, the width of the tubera ischii should be noted and 
recorded. Vaginal examination should include the palpation of the 
ischial spines, their relation to the anterior surface of the sacrum, and 
the course of the sacral curve from above downward. An attempt should 
be made to evaluate whether or not the pelvic sidewalls converge more 
than usual in the lower pelvic space. The determination of the diagonal 
conjugate as described in textbooks does not serve any useful purpose as 
long as roentgen pelvimetry is to be carried out. Indeed, I am convinced 
that, even when roentgen determinations are not done, the time-honored 
determination of the diagonal conjugate diameter in some instances 
actually may be misleading. This is because of the great variation in 
the position of the saeral promontory in its relation to the true pelvic 
inlet. (This fact should be remembered by those who advocate the de- 
termination of the diagonal conjugate diameter as a criterion for the 
performance of roentgen pelvimetry in the individual case.) The rectal 
examination for determining the relationship of the ischial spines to the 
lower sacrum is a useful and important maneuver. Both rectal and 
vaginal examinations are imiiortant adjuncts in determining pelvic ca- 
pacity. 

Let us now consider the application of roentgen techniques to the 
visualization and mensuration of the pelvis. For this purpose I recom- 
mend for routine purposes the taking of two flat Aims consisting of one 
view of the pelvic inlet looking down into the pelvic cavit}^ which is 
spoken of as the inlet vieAV, and the other depicting the lateral aspect of 
the pelvis. Obviously, in individual cases because of abnormalities or 
for purposes of study during labor, other views may be useful, and in 
this latter instance stereoscopic views may serve a veiy useful purpose. 
For routine pelvimetry the two views of which I have spoken appear 
entirely adequate, for all of the cardinal diameters may be measured 
and all* of the important pelvic aspects may be studied. The techniques 
used in placing the patient in position will be described later. The inlet 
and lateral views are both taken at a 36 in. target film distance. This 
distance is kept uniform for two veiy important reasons. (1) If 
are alwwys prodn-ced wider this condition, the relative size values m 
compoA'ing films will always he more or less constant, and in studying 
the pelvis as a whole this fact is, very useful. (2) By using a 36 in. 
target film distance distortion due to spread of rays is minimized. 
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logically by myself, the average for 61 males Avas 101.9 mm. and that for 
92 females, 88.8 mm. Schnman recommends external measurement with 
a caliper pelvimeter and subtracts from 1 to. 2 cm. for the thiclmess of 
the soft parts. I find that this measurement may be readily and satis- 
factorily made roentgenologieally on the lateral film by a technique to 
be described later. 



Pig. 5. — The pelvis as seen from above. The various diameters are shown. A, 
Anteroposterior diameter of inlet ; S, transverse diameter of inlet ; C, posterior sagittal 
diameter of inlet ; D, bispinous or transverse diameter of midplane ; E, widest trans- 
verse diameter of outlet. 



S.— Lateral aspect of pelvis. Diameters and distances establishing levels arc 
-aov-n. A, Anteroposterior diameter of inlet; B, posterior sagittal diameter of inlet; 
p’ anteroposterior diameter of midplane ; D, posterior sagittal diameter of midplane ; 
ps'iirwi! » . ‘^^tous diameter; F, distance establishing level of ischial spines; G, distance 
mDiishing level of widest transverse diameter of outlet. 
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Our routine is to take the lateral projection first and this may be 
described as follows: 

1. The patient removes her clotliing, putting on heelless slippers and 
the usual hospital bed gown open at the back. 

2. She is placed standing in front of an erect Bucky diaphragm or an 
adjustable cassette changer, such as is used for chest work, with either 
the right or left lateral aspect of the body toward the target. The arms 
are folded across the chest. 

3. The target film distance is 36 inches and the target is centered just 
below a point on the external conjugate diameter one-third the distance 
from the symphysis pubis to the depression under the fifth lumbar 
vertebra. 



Fig-. 7. — Lateral roentgenogram. Compare with Fig. 6. Tlie scale represents cor- 
rected centimeters in the midplane of the body. By means of calipers the various 
dimensions depicted in Fig. 6 may be measured. The lateral morphologic aspects are 
readily visualized. 

4. A binder is placed around the patient and attached to the cassette 
changer to insure further steadiness during the exposure. 

5. Before the exposure is made, an upright metal rod (lead and iron) 
with a centimeter scale perforated in a lead strip is placed posterior to 
the patient close to the fold of the nates. 

6. The time of exposure varies with the thickness of the patient, all 
other factors being constant; in general the time is from seven to twelve 
seconds. 

Comment on Lateral Technique . — When developed and viewed (Fig. 7) 
the following landmarks should be readily identified : anterior and pos- 
terior borders of the symphysis pubis, acetabula, ischial spines, ischial 
tuberosities, the lower lumbar vertebrae, _ the promontory and anterior 
surface of the sacrum, and the saeroseiatic notch. On one edge of the 
film mav be seen the shadows east by the perforations giving corrected 
centimeters in the sagittal plane of the. patient. By means of calipers, 
using this scale, any diameters in this plane may be measured. 
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Having obtained an inlet view of the pelvis on a flat film, we should 
first study the bony pelvic relationships as a whole. The symmetry or 
asymmetry of the pelvis from above downward is readily determined. 
The general shape of the inlet is seen and the position of the pelvic side- 
walls, ischial spines, etc., are depicted with clarity. The various forms 
of pelvic variation and the presence of certain malelike characters be- 
come readily apparent in this view. In the lateral view we note the 
height of the pelvis, the curve of the sacrum, the character of the notch, 
the thickness and inclination of the symphysis and the position of the 
sacral promontory in its relation to the pelvic inlet. As in the inlet view 
the pelvis is studied, also, as a whole from this aspect. It is, however, 
important to take certain pelvic measurements to supplement this in- 
formation and to further determine the capacity of the pelvis. 

PELVIC MENSURATION 

With regard to pelvic measurements per se it should be emphasized 
that, valuable as they are, they are by no means the sole criteria upon 
which obstetric prognosis should be based. Such determinations form 
the basis for a practical classification of pelvis and also are an important 
index of pelvic capacity. To those who think that pelvic measurements 
have but academic interest I would point out the truth of Lord Kelvin ’s 
dictum that, “When you can measure what you are speaking about and 
express it in numbers you Imow something about it, but when you can- 
not measure it, when you cannot express it in numbers your Imowledge 
is of a meagre and unsatisfactory kind.” 

In mailing flat films of the pelvic inlet and the lateral pelvic aspect, 
it is clear that for purposes of proper mensuration, correction of the 
distortion due to the spread of the roentgen ray must be made. It is 
also obvious that if we can identify in space any plane to be measured 
and its position relative to the target, this distortion may be compensated 
for. This is done by means of the lead grid and upright rod to be de- 
scribed later. 

As stated before, for routine pelvimetry we insist upon two views, 
one lateral and one pelvic inlet projection. Both views are necessary for 
the proper survey of the pelvis, and, furthermore, each view becomes an 
excellent check upon the other, as the anteroposterior diameter of the 
inlet may be measured in both. 

ROENTGEN TECHNIQUE FOR ROUTINE PELVIMETRY 

The technique which we are at present using has been recently de- 
scribed by H. M. Wilson and myself® and is here reprinted in detail. 
It represents a slight change in the lead grid from that which we have 
previously used, and this has been made in order that in the inlet view 
the transverse diameters of levels other than that of the pelvic inlet 
niay be measured. However, in both these inlet and lateral techniques 
the fundamental principle remains unchanged. 
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posterior point on the body and the point on the upper and anterior sur- 
face of the symphysis will bisect the plane of the pelvic inlet. This line 
should be parallel to the film and this is brought about by adjusting the 
position of the patient so that the end points are equidistant from the 
table top. 

3. The tube is centered in the midline about 6 cm. posterior to the 
upper border of the symphysis and the exposure is made. 

4. The patient is removed from the table, the tube and exposed film re- 
maining in situ. 

5. The centimeter grid, a lead plate with perforations along one edge, 
is introduced into the same plane as that previously occupied by. the 
pelvic inlet, as determined by tlie caliper readings, and a second (flash) 
exposure made on the edge of the previously exposed film. This is done 
after moving the target so that it rests directly over the perforations in 
the grid, still maintaining the 36 in. distance. 

Comment on Inlet Technique . — In viewing the inlet film (Fig. 8) the 
pelvic inlet, ischial spines, and pelvic sidewalls of the outlet are readily 
seen. At the top edge of the film are the projected perforations of the 
grid representing corrected centimeters for the various levels in the 
pelvis. The line of corrected centimeters at the top represents the level 
of the pelvic inlet and this scale is used in measuring the anteroposterior, 
transverse, and posterior sagittal diameters of the inlet. The five rows 
of perforations which are seen below this level arc tliose to be used for 
the 5, 6, 7, 8, and 9 cm. levels below the pelvic inlet. Thus, if we wish 
to measure the interspinous diameter on tliis film, -we find the level at 
which they rest in the lateral film by measuring downward from the 
level of the pelvic inlet; if, for instance, this is 6 cm., then on the antero- 
posterior film W'e use the second or 6 cm. calibration for the determina- 
tion. The same holds true for measuring the wudest transverse diameter 
of the outlet. This level also is determined in the lateral film and the 
proper calibration is used on the anteroposterior film. (Note: In de- 
termining this level we use a point on tlie lateral film -which is 1 cm. he- 
low^ the lower end of line [G] Fig. 6.) 

THE CLASSIFICATION OF PELVIC VARIATIONS 

The classification which we have used for a number of years is simple 
and readily comprehended. It is based upon the shape of the pelvic inlet 
and specifically upon the relation of the lengths of the anteroposterior 
and transverse diameters to each other. It is in effect a slight elabora- 
tion of Turner ’s original classification and is, therefore, an index to the 
tendencies of pelves to doliehopellism, platj'pellism, and the intermediate 
stages referred to before. 

For practical purposes I do not feel that classifications based upon 
the subjective impressions of sex characteristics are essentially practieal, 
especially when 10 or 12 classes may be divided into many subgroups. 
Furthermore, until further studies are made of male pelves in the living 
on a scale somewhat commensurate with those of female pelves, our 
Imowledge of the male pelvis cannot be complete. As an instance of 
the importance of such further study I would call attention to the varia- 
tions in male pelves which Greulich and myself found in our series. 
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The advantages of this lateral technique may be summarized as fol- 
lows : 

1. All the anteroposterior diameters of the bony pelvis may be 
measured, including those of the pelvic inlet and midpelvis. 

2. The level of the ischial spines and the level of the lower inner sur- 
face of the ischial tuberosities may be determined in this view. 

3. The contours of the anterior surface of the sacrum may be studied, 
a matter of importance in the recognition of sacral abnormalities, espe- 
cially those due to the influence of rickets. 

4. Wlien lateral roentgenograms are made at term or in labor, the rela- 
tion of the presenting part to the superior strait may be studied with 
advantage. 



Eig. 8. — Pelvic inlet roentgenogram. Compare with Fig. 5. The scale represents cor- 
rectea centimeters for various levels of the pelvic canal. The top line is used for 
measuring the diameters of the inlet. The otlier levels are established on the la^ral 
roentgenogram (see text). Pelvic morphologj’’ is readily established by viewing botli 
lateral and inlet views. 


A recent modification of tlie centimeter grid method for pelvic inlet 
plevimetry may be described in its essentials as follows: 

1. The patient is placed on the I’oentgenographic table in a semi- 
recumbent position w'hich is maintained by a liack rest. In placing the 
patient in position we endeavor to make the pelvic inlet horizontal. 

2. The level of the pelvic inlet above the sensitive film is established 
as follows: (a) By means of calipers the vertical distance is measured 
fi'ora some pomt on the talfie top to a point on the anterior surface of 
the sj’mphysis pubis 1 cm. beloiv its superior border, (b) By means of 
calipers the distance is determined from the interspinous space between 
the fourth and fifth lumbar vertebras, as determined by palpation, to tlie 
table top. For practical purposes, an imaginaiy line drami between tlie 
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DISTRIBUTION OP PELVIC TYPES 

In onr total series (1,100 white women), the distribution of the basic 
types was as follows : 

Dolicliopellic type occurred 205 times, or 18.6 per cent 

Mesatipellic type occurred 505 times, or 45.9 per cent 

Bracliypellic type occurred 354 times, or 32.2 per cent 

Platypellic type occurred 36 times, or 3.2 per cent 


ANALYSIS OF PELVIC DIAIMETERS IN 500 IVHITE WOMEN 

In order to obtain some idea concerning the normal range of measure- 
ments, certain data in the series of 500 women in whom the pelvis has 
been more completely studied may be interesting. From what has been 
said previously concerning pelvic variation, it is obvious that such 
measurements would be best studied according to pelvic type; that is the 
dolicho-, mesati-, and bracliypellic types should be dealt ivith separately. 
The plati’-pellie type occurs so infrequently and so often shows definite 
pathology that it is not considered. In this group of 500 women, the 
type distribution was as follows: 

Dolicliopellic type 113 instances or 22.6 per cent 
Mesatipellic type 233 instances or 46.6 per cent 
Bracliypellic type 144 instances or 28.S per cent 
Platj'pcllie type 10 instances or 2.0 per cent 

The mean values for the pelvic types are shown in Table I, 

As stated before, the values for pelvic height and widest outlet diam- 
eter are based on a smaller series and are shown in Table II. 

Table I 



1 INLET 

1 JiniPLANE 

A. r. 

TRANS. 

P. S. 

A. P. 

1 TKANS. 

p. s. 

Dolicliopellic 

12.59 

11.92 

4.97 

12.55 


5.14 

Mesatipellic 

11.86 

12.38 

4.63 

12.31 

■itlBif 


Bracliypellic 

11.07 

12.81 

4.34 

12.14 

j 10.48 ! 



Table II 



PELVIC HEIGHT 
(92 PELVES) 

WIDEST TRANSVERSE OUTLET DIAMETER 
(99 PELVES) 

DolichopeUio 

S.S cm. 

11.3 cm. 

Mesatipellic 

S.S cm. 

11.9 cm. 

Braclijqiellic 

8.9 cm. 

12.0 cm. 


An analysis of the group reveals that some of them have dimensions 
which deviate considerably from the norm. It is, therefore, convenien 
and useful to define a range of average, in order that the measurements 
in any individual case may be more properly evaluated. 

For clinical study, therefore, a dimension may be regarded as average 
if it lies within the interquartile range, which is the middle halt ot a 
pelves arranged according to the size of the dimension being stucue . 
Any dimension outside of this range could, therefore, be spoken o a 
“small” or “large,” as the case may be (differences of less than . 
cm. being disregarded). The ranges of average found m these ow 
pelves are shown in Table III. 












THOjMS : ROENTGEN PELVIJIETRY 


969 


Again it should be emphasized that the anteroposterior and transverse 
relationships of the pelvic inlet in general are an index to these relation- 
ships throughout the pelvis in the various pelvic types. This is, of 
course, not true of those pelves which are grossly deformed or which 
have been subjected to the severe influence of disease, such as rickets. 

The following pelvic variations as shown by the inlet conformation 
may be classified as follows : 

1. DolicliopelUc or elongated type: (Fig. 1.) The anteroposterior 
diameter exceeds the transverse diameter. 

2. Mesatipellic or ronnd type: (Fig. 2.) The anteroposterior and 
transverse diameters are of equal length, or the transverse diameter ex- 
ceeds the anteroposterior diameter bj" not more thaii 1 cm. 

3. Bracliypellic or oval type: (Fig. 3.) The transverse diameter ex- 
ceeds the anteroposterior by more than 1 cm. and less than 3 cm. 

4. PlatypelUc or flat type: (Fig. 4.) The transverse diameter ex- 
ceeds the anteroposterior bj'- 3 cm. or more. 

It should be understood that these are considered as basic types simply 
for pi^rposes of classification, and in the description of pelves not only 
are these terms used, but such observations as symmetry, character of 
notch, of pubic arch, and of anterior segment of inlet are also added for 
descriptive purposes. 

MATERIAL USED IN STUDY OF PELVIC TYPES 

In 1939® the author and his associates published the results of routine 
roentgen pelvimetry in 800 white primiparous women. In this series 
the first 600 had the pelvic inlet measurements only, and in the latter 
200 the entire pelvis had been measured. At the present time I am able 
to add 300 to the latter group in which the whole pelvis has been 
surveyed roentgenologically. Pelvic inlet studies are thus available in 
1,100 white women. 

_ The material upon which these studies have been made consists of pa- 
tients who have been delivered in the Obstetrical M^ards of The New 
Haven Hospital. All of the patients are of the white race and for the 
greater part are from American and European stock, and born in this 
country. The group, therefore, is probably quite representative of the 
mixed population which is to be found along our northeastern seaboard. 
This series represents cases of primiparous women who were consecu- 
tively delivered at term during a five-year period. However, in such a 
consecutive series it is inevitable that each year a few_ primigravid pa- 
tients enter our wards as emergency cases advanced in labor and are 
delivered without previous pelvic mensuration. Such instances, however, 
are comparatively infrequent and consist of less than 5 per cent of the 
entire series. In this series, also, I have considered only tei’m births, 
because it is my opinion that in any study having to do with cephalo- 
pelvie relationships, premature births .should be omitted. A birth weight 
of 2,500 Gm. as a criterion in this connection may seem low, but this 
figure is that which is generally accepted as a division between prema- 
hire and term infants. Obviously the great majority of oui* patients 
delivered infants whose weight was well above this figure. 
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LOW FORCEPS 

As stated before, the indications for low forceps are in general so 
broad that analysis is not likely to be very significant. Nevertheless, the 
figures are interesting and may show trend. The occurrence was as 
follows in the 500 eases: 

Dolichopellic type 113 pelves low forceps 27 times or 23.8% 

Mesatipellic type 233 pelves low forceps 48 times or 20.G% 

Bradiypellic type 144 pelves low forceps 23 times or 15.9% 

In commenting upon this frequency of operation, it may be said that 

if the indications for low forceps were based upon pelvic conformation 
alone, this is ivhat miglit be expected; that is, in the dolichopellic tjqie 
with relatively convergent pelvic sidewalls and therefore relative trans- 
verse narrowing of outlet, the incidence of low forceps might be ex- 
pected to be higher than in the brachjqiellic type where broadening of 
the outlet is a significant feature. Obviousiy, the incidence in the 
mesatipellic tjqie would occupy a midposition. The figures show the 
incidence of low forceps to be one-third greater in the dolichopellic type 
than in the braehypellie. 

FETAL AND 3MATERNAL ^MORTALITY IN THE SERIES OF 1,100 PRIMIPAROUS 
WHITE WOjMEN DELWERED AT TERM 

In this series of 1,100 women there were no maternal deaths and 17 
fetal deaths. Among the latter, there were 3 cases showing gross fetal 
abnormalities and three eases of ante-partum death resulting in the 
birth of a macerated fetus. 

CONCERNING THE ETIOLOGY OF PELVIC VARIATIONS 

In the consideration of these variations in pelvic architecture it is 
interesting to speculate concerning the etiologic factors which may be 
concerned in their production. The greatest changes from the fetal to 
the adult type of pelvic architecture occur at or near the time of puberty. 
This has been shown in the studies of Greulich and myself," who have 
observed these changes in a single gi’oup of individuals by roentgenologic 
study over a period of years. The recent studies of the pelvis in male 
and female children by Morton and Hayden® also substantiate this 
opinion. A part of their summary follows : ‘ ‘ These findings suggest 
that both males and females start out life witli pelves which are identical 
in type and that the major differences observed in adult male and fe- 
male pelves do not appear until puberty and are, therefore, due to. the 
influence of the sex hormones.” However, these authors also suggest 
that other factors than sex, such as nutrition and disease, probably play 
major roles. Some years ago I suggested that nutrition may play such 
a major role and stated the following: “The predominant type of 
pelvis which was formerly seen in clinics may have actually changed 
in character within a generation. When one considers alteration^ ui 
environment surrounding female infants and adolescent children during 
the past twenty -five years, changes brought about not only by a great 
difference in diet, but by such influences as outdoor life and life in the 
open, it must be admitted that the environment for this group has 



THOMS : ROENTGEX PELVIMETRY 


971 


Table III 



DOLICHOPELLIG 

MESATIPELLIC 

BRACHYPELLIC 

Inlet 

Anteroposterior 

Transverse 

Posterior sagittal 

12.0 -13.0 

11.5 -12.25 

4.5 — 5,5 

11.5 -12.25 

12.0 -12.75 

4.25- 5.0 

10.5 -11.5 
12.25-13.25 

4.0 - 4.5 

Midplane 

Anteroposterior 

Transverse 

Posterior sagittal 

12.0 -13.0 
9.25-10.25 

4.75- 5.5 

11.75-13.0 

10.0 -10.75 

4.5 - 5.5 

11.5 -12.75 

10.0 -11.0 

4.5 - 5.5 


If we wisli to consider the pelvis as a whole in reference to its being 
small, average or large, it is my opinion that the anteroposterior diam- 
eter of the inlet may he used as a criterion for such classification since 
it appears to be the most important single dimension. Using this diam- 
eter as a yardstick, therefore, it appears that we may designate “small” 
pelves in the various types as follows : 

Dolicliopellic tj'pe A. P. Diam. less than 12.0 cm. 

Mesatipellic type A. P. Diam. less than 11.5 cm. 

Braehypellic tj'pe A. P. Diam. less than 10.5 cm. 

OPERATIVE INTERVENTION IN 500 WHITE IVOMEN 

In considering operative intervention per se in its relation to pelvic 
conformation in the series (500 pelves) a truer picture of the situation 
is seen if we omit the consideration of low or outlet forceps. The reason 
for this is that in the primiparous woman the indications for this usually 
simple procedure are too broad for simple analysis. Breech extraction, 
because of breech presentation is also not considered. 

In this group of 500 ivhite patients, labor was terminated by operative 
intervention according to the above definition 33 times or in 6.6 per cent 
of eases. It is interesting to group such procedures according to pelvic 
type as folloAvs : 

Dolicliopellic Group: 113 pelves, 6 operations or 5.3 per cent of 113 
labors. 

MesatipeUic Group: 233 pelves, 8 operations, or 3.4 per cent of 233 
labors. 

Draclvypellic Group: 144 iielves, 19 operations or 13.2 per cent of 
144 labors. 

Platypellic Gi'oup: 10 pelves, 1 operation or 10.0 per cent of 10 labors. 

If we separate these operations into those which were done chieflj' or 
solely because of the presence of abnormal pelvic conformation, we find 
the following ; 

polichopellic type, 113 cases, 3 operations or 2.6 per cent. 

llesatipellic type, 233 cases, 1 operation or 0.4 per cent. 

Braehypellic type, 144 cases, 11 operations or 7.6 per cent. 

Platypellic type, 10 eases, 1 operation or 10 per cent. 

These latter figures re-emphasize a previous statement that the most 
favorable type of pelvis for successful childhearing is one whose inlet 
IS essentially round (mesatipellic) and not the ti’ansversely oval pelvis 
(braehypellic or platypellic). 







974 


AJIERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


expresses itself in one of its functions liy tending to prevent undue 
softness of bone, 'which in itself maj'- result from certain mineral im- 
balance occurring during the early puberal epoch, a period of relatively 
rapid skeletal growth. 

ROENTGEN PELVIMETRY AS A ROUTINE PROCEDURE 

After a period of nearly six years in which all primigravid women 
in our prenatal clinic have had roentgen pelvimetry, it might be well 
to consider such a routine in the light of its value as a clinical procedure. 
I think most observers will agree at the present time that external 
pelvimetry is of but little use in determining actual pelvic capacity, 
and for a comparative study bj^ the author on this subject, reference 
is here given.^® It seems clear that if pelvimetry is a valuable procedure 
at all, we must have accurate observations. In the living woman it is 
impossible to secure such data except by means of roentgen techniques. 

It is, of course, evident tliat most women have pelves which are ade- 
quate for the deliverj^ of most babies, but scientific obstetrics cannot he 
conducted on any such philosophy, for applied to the individual ease 
it is obviously frauglit with danger. Most obstetricians of experience 
will recall instances where an unsuspected midplane contraction or other 
pelvic abnormality was responsible for an unlooked for difficult forceps 
operation, often accompanied with the loss of the baby. The routine 
use of antenatal roentgen pelvimetry should and does anticipate many 
of such difficulties. Not infrequently I liave seen patients who from 
all other evidence seem to possess adequate pelves and yet have found 
upon roentgen examination some restriction of capacity in one or more 
of the important pelvic planes. This does not mean that such patients 
were treated radically, but it does mean that in many instances treat- 
ment was modified to suit a situation which was well understood. 

It does not appear that routine roentgen studies tend to radicalism in 
obstetric procedure. Our figures for major obstetric operations in these 
1,100 primiparas are as follows : 

Cesarean section 26 times, or 2.3% 

Version and extraction 5 times, or 0.4% 

Midforceps 30 times, or 3.5% 

Furthermore, it is obvious that some of these operations were done for 
other than difficulties associated with pelvic conformation. 

In discussing the routine use of these roentgenographic procedures, 
it should be re-emphasized that the use of two views on flat films as 
described is not only entirely adequate for such a pelvimetric survey, 
but also renders the cost of the procedure well within the limits of most 
of the usual laboratory techniques. On our ward service in which teach- 
ing is carried out, the films of each primigravida are made available 
as soon as the patient enters the hospital for deliveiy. At this time the 
morphologic aspects of the pelvis are again reviewed by those attendant 
upon the delivery. In addition, the prenatal record is consulted con- 
cerning the pelvic dimensions. An observation concerning routine peb 
vimetry which has been of interest to me is the fact of its reception an 
adaptation to private practice by many of the obstetricians practicing 
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changed indeed during that period. When one further considers the 
sedentary habits, the type of clothing, the diet, and general restric- 
tions that pre^dously were a part of the life of female infants and 
children, may one not speculate as to the effect of such an environment 
on the adult form of the female pelvis. That changes in environment 
can effect skeletal changes in a large population is witnessed in recent 
years by the extraordinary lessening of the incidence in children of 
severe rachitis.”® In surveying the results of Greulich and myself in 
studies in women of the college group, as contrasted with those of the 
clinic gi’oup, it would appear that environment during the growth period 
was a factor in the lessening of the number of the hrachy- and platj'pellic 
types of pelves found in the former group. 

For purposes of emphasis I repeat a portion of one of our tabulations 
here : 


Dolicliopellic 

Mesatipellic 

Brachypellic 

Platypellic 


104 STUDENT NURSES 
37.5% 

44.2% 

IS.2% 


5S2 CLINIC WOMEN 
15.0% 

44.8% 

34.3% 

5.6% 


It seems probable that, as far as variations of the pelvis are concerned, 
both nutritional and hormonal influences play major roles, and it may 
indeed be that one of the effects of increased hormonal activity at the 
time of puberty is to preserve the general fetal conformation (dolicho- 
pellism). The evidence for this statement is not overwhelming, but 
there is some evidence for its consideration. 

In a recent stud}" in mental and physical growth in pubertas precox 
made by Gesell, Thoms, Hartman, and Thompson,'® the findings in a 
girl who had been under observation for fifteen years formed the basis 
of the report. The child at the age of three and one-half years under- 
went aU the phenomena of puberty including menstruation. In this 
instance, therefore, the hormonal influence may be said to have been 
abnormal, an influence extending over a relatively long period of years 
and which, therefore, might give some suggestion of its influence on the 
formation of the adult pehds. The findings at the age of seventeen are 
of considerable interest. At that time she presented a typical dolicho- 
pellie type pelvis; anteroposterior diameter of inlet 12.0 cm., transverse 
11.25 cm., all of the other diameters and contours of the pelvis corre- 
sponded to what we consider as the tvpieal elongated or dolicliopellic 
type. 

Other evidence that the sex hormones may have a definite influence 
on bone formation is found in the interesting report of Hills and Wein- 
berg” on the influence of estrin on callous formation. They report 
three cases of fracture with delayed union which were treated ^vith 
estrogenic hormone with resultant signs of increased callous formation. 
Interesting also are the findings of Pfeiffer and Gardner,'" who found 
that in pigeons the administration of estrogenic substances during o\'ula- 
tion produced an increased density of bone. 

From such evidence as the above it may be permissible to conjecture 
that the incidence of the increased secretion of sex hormone at puberty 



EXTRACELLULAR WATER. IN LATE PREGNANCY AND ITS 
RELATION TO THE DEVELOPMENT OP TOXEMIA 

Leon C. Chesley, Ph.D., and Elizabeth R. Che.sley, A.B., 

Jersey City, N. J. 

(From the Margaret Hague MaiermUj Hospital) 

M any writers liave regarded excessive or rapid weight gain in late 
pregnancy as a premonitory sign of im])ending toxemia, and have 
establislied tliat the incidence of toxemia is increased in tliose women 
who gain too inueli or too rai)id].y. Sueli weight gains do not alwa.ys 
precede toxemia, and not all women gaining excessively do develop 
toxemia. In many of those women wlio do become toxic, part of the 
excessive or rapid weiglit gain presumably represents the accumulation 
of edema water. Others may add fat or protoplasm. It would he in- 
teresting to separate tlic water-gainers from the ])rotoplasm-gainers, and 
to compare the incidence of toxemia in the two groups. Possibly such 
a separation might have a practical value in the dcleetion of developing 
toxemia. 

In the present study we have atlcnpiled a differentiation between 
women accumulating water and tho.se gaining protoplasm, by measuring 
the “available water” for thiocyanate distribution. This measurement 
is thought to give an approximation to the extracellular water of the 
body. We realize that the water gained in pregnancy and in toxemia 
may not be Avholly extracellular. 

The principle of the test is simple. Ecpiation of “available” water 
with extracellular water depends upon 2 assumptions, neither of which 
is wholly valid. Tlic assumptions are: (1) injected or ingested 
thioejmnate does not enter cells of the body, and (2) the thiocyanate at- 
tains the same concentration in all body water outside of the cells, so that 
the plasma concentration is the same as tliat in the interstitial fluids. As 
for the first a.ssumption, thiocyanate does enter the red blood cells 
(Crandall and AndersonU, though these corpuscles are not typical cells; 
thiocyanate may also enter the salivary glands and pancreas. In the 
second place, there is usually a difference of about 10 per cent in the 
concentrations of thiocyanate in plasma and in edema fluid (Lavietes, 
Bourdillon and Klinghoffer-). 

The procedure is: (1) inject an accurately kno^vn amount of 
thiocyanate, (2) allow a period of several hours for a uniform distribu- 
tion of the salt, (3) measure the urinary loss of thiocyanate during the 
equilibration period, (4) determine the plasma (or serum) concentration 
of thiocyanate after equilibration, and (5) calculate the volume o 
“available” water bj^ dividing the plasma concentration into the quan- 
tity of thiocyanate remaining in the body. 
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in my community. It is their feeling, as well as that of the members 
of our staff, that such a roentgen survey of the pelvis in the primigravid 
M'oman offers many distinct advantages and no disadvantages. Further- 
more, this group have found these flat films of ready interpretation 
and have not of necessity had recourse to the opinion of the roent- 
genologist, or of one specially skilled in film interpretation. In this 
connection it should be emphasized that this bears out what the author 
has stated on previous occasions ; namely, that the roentgenologist should 
not be expected to furnish opinion regarding prognosis in the clinical 
problems of a field where his experience obviously may be limited. 

In discussing the routine use of roentgen pehdmetry in the primi- 
gravid patient, we should mention its great value in patients with bor- 
derline pelves and in the primigravid woman with a breech presenta- 
tion. In the latter situation it seems quite clear that in most instances 
one who attempts to deliver such a presentation without a laiowledge 
of pehde conformation and certain pelvic dimensions is not practicing 
modern scientific obstetrics. With regard to the borderline pelvis, not 
only is the inforihation with regard to pelvic capacity useful, but views 
taken during labor may be of signal value in noting the progress of tlie 
labor. Mention should also be made of the value of roentgen studies 
in estimating fetal size and maturity, and reference to the author’s work 
in that field is here given.^^'^® 

In conclusion, it is interesting to recall these words of wisdom written 
in 1886 bj' an American physician. Dr. Henry IMorris,’" “It has been 
said that since the world began no two women have had pelves which 
exactly resembled each other in every particular; that in each ease there 
lias been some difference more or less minute, by which any pelvis can 
be distinguished from all others. AA^hile this is probably an exaggera- 
tion, it is nevertheless true that the female pelvis is subject to many 
variations, both as regards its size and its shape. The ‘normal pelvis,’ 
therefore, is more of an ideal than of a reality — a pelvis conceived from 
the ‘good points’ of many pelves, whose diameters are arrived at from 
averages derived from the measurements of thousands of specimens.” 

I M'isli to express my appreciation of the interest and assistance in these studies 
of Dr. Hugh M. Wilson and his associates of the Department of Roentgenology, 
Yale University. I am also deeply grateful to Dr. Irving Friedman for assistance 
in the preparation of certain statistical material. 
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fied. Furtlier study, now in prog-ress, will perhaps give a more definite 
answer. (Incidentally, the curves were tentatively drawn by the first 
criterion before the outcomes of the pregnancies were known.) What- 
ever the form of the curve, the data clearly demonstrate a marked differ- 
ence between light-weight and heavy-Aveight patients, which must be con- 
sidered in any interpretation of measurements of the available water in 
pregnancy. 

The only publication in Avhich there is any suggestion that the pro- 
portion of available ivater to body iveight may vary with the weight, in 
nonpregnant individuals, is that of Brodie, Brand, and Leshin'* who 



Fig. 1. — The relation between body weight and the proportion of the weiglit repre- 
sented by available water. All cases are shown. The weight gains in pregnancy are 
denoted as foiiows: Less than 10 pounds « ; 11 to 20 pounds X : 21 to 30 pounds A! 
31 to 40 pounds □ ; 41 to 50 pounds O: more than 51 pounds p. Circled symbols 
cate patients developing toxemia of pregnancy subsequent to the rneasurement of 
available water. Circled symbol with cross-stroke indicates borderline toxemia as 
described in text. Further work indicates that the descending limbs of the curves 
perhaps are too steep and that no patient should sliow available water amounting to 
more than about 37 per cent of the body weight. 


report on 6 cases. In other papers, few cases liave been studied and 
most of the body weights have been nearly average. Crandall and Am 
derson^ measured the aimilable ivater in 3 nonpregnant ivomen, and 
Stewart and Rourke® have recently recorded data for 19 normal women. 
These data have been re-ealeulated and plotted in Fig. 2, -in the same 
manner as the data for pregnant Avomen Avere plotted in Fig. 1. ^ hue 
it is hazardous to dratv curA'’es for these feiv points, there does appear to 
be some correlation betAveen the body Aveight and the proportion of 
able water; this correlation appears grossly to be similar to that plotted 
for pregnant women. 
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AIATERLVL 

We selected from the ante-partum clinic ISO patients who manifested 
no signs or s.ymptoms of toxemia, otlier than excessive weight gain in 
some eases. These women were in their last six Aveeks of pregnancy. 
Each patient was given intravenously 20 ml. of 5 iier cent sodium 
thiocyanate (Abbott’s sulfocyanate), and asked to come back the follow- 
ing day bringing with her all urine passed in the interim. Thus there 
Avas a period of eighteen to tiventy-four hours (usually twenty-one 
hours) for the thiocyanate equilibration. When the patient returned, a 
l)lood sample Avas taken, and the urine collection Avas completed. 

Thiocyanate AA'as determined in modified Folin-Wu filtrates of serum 
and urine. The Eveljm photoelectric colorimeter Avas used for the 
measurement of the color dcA’^eloped by the addition of an acid solution 
of ferric nitrate. The method has been described elseAvhcre (Chesley^). 

The completeness of the urine collections was checked by determina- 
tion of the creatinine excretion. In the feiv cases in Avhich large volumes 
of urine had obviously been lost, the test Avas not recorded. 

The “available” Avater Avas calculated in terms of percentage of the 
body Aveight. Surface area ealculations Avere not made, because it Avas 
thought that the usual formulas do not obtain in late pregnancy. 

In many patients the measui'ement of available Avater was repeated on 
tlie third to ninth (usually sixth) day after delivery. When the test Aims 
repeated, a “blank” blood sample was first taken, in order to correct for 
any residual thiocyanate from the first test. The thiocyanate Aims then 
given by mouth, and tAventy hours Avere alloAved for equilibration. 

RESULTS AND DISCUSSIOX 

Nonmtl Pregncmcy. — ToAvard the end of normal pregnancy the propor- 
tion of aA'ailable AAmter to bodj’’ AA'eight A'aries greatly, the proportion de- 
pending chiefly upon the body Aveight. In Avomen Aveighing more than 
200 pounds, the normal proportion of aA'ailable Avater is about tlie same 
as that usually alleged for nonpregnant Avomen. i.e., 20 to 26 per cent. 
But in AAmmen Aveighing less than 120 pounds the normal proportion of 
aA’ailable AA’ater is much higher, 33 to as much as 37 per cent of the sub- 
.iect’s AA’eight. If Ave accept Avithout reinterpretation the published data 
for nonpregnant AA^omen, normal pregnancy Avould seem to double the 
aA’ailable Avater in light-Aveight Avomen Avithout adding much to the heavy- 
AA’eight patients. This does not seem reasonable, and a reinterpretation 
of published data for nonpregnant individuals Avill be offered presently. 

All data for pregnant AVomen are represented in Fig. 1. The lines 
were draivn arbitrarily in an effort to define the normal proportion of 
available Avater in relation to body AA’eight. If Ave exclude the patients 
who developed liAqAertensiA’e toxemia subsequent to the measurement, the 
upper line includes over 85 per cent of all cases. The normal limits are 
represented as cui’a’cs for three reasons: (1) such cui’a’cs seem, by in- 
spection, to fit the general trend of the points. (2) most of the ])re- 
toxemic patients are thus relegated to the '‘abnormal” area, and (3) the 
patients thus separated as “abnormal” lose much larger quantities of 
available Avater after delivery. Whether these are valid and accc])table 
criteria remains to be seen. In the present scries of ISO cases sueli arbi- 
trai'y delimitation of the normal range of aA’ailable fluid seems to l>e .iusli- 


980 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


lations of available water, in nonpregnant individuals, from the serum 
concentrations of thiocyanate at four, eight, and twenty -four hours after 
injection of thiocyanate are in close agreement, which at least rules out 
the progressive binding or intracellular loss of thiocyanate.) 

In pregnancy, even the twenty-one-hour period which we have allowed 
is not sufficient for an even distribution of thiocyanate if we consider 
the amniotic fluid as extracellular water. For at the end of twenty-one 
hours the concentration of thiocyanate in amniotic fluid is only about 
one-half that in serum. After thirty-six hours the concentration in 
amniotic fluid is still but two-tliirds of that in serum. Our measurements 
of available water, then, include about half of the amniotic fluid. Pre- 
sumably it also includes the extracellular water of the fetus. 

Pretoxic Patients . — When the measurements of available water were 
made, no patient manifested hypertension, proteinuria, or any other 
sign of toxemia of pregnancy, except possilily abnormal weight gain in 
some cases. Clinically the pretoxic patients could not be separated from 
those who were to complete their pregnancies without toxemia. 

As Fig. 1 shows, most of the patients who did become toxic had already 
gained excess available water at tlie time of the test. However two 
(possibly three) cases of toxemia did appear among those patients hav- 
ing normal proportions of available water at the time of the test. In 
one of these women, the determination of available water was made six 
weelts before the first elevation in blood pressure; possibly she had 
accumulated water in the interim. The second patient showed mild 
elevations of the blood pressure within a week of the time at which we 
found a normal proportion of available water, and tlierefore the con- 
ventional signs of toxemia apparently Avere not preceded by extracellular 
Avater retention. A third patient coming AAUtliin the nonnal area shoAA^ed 
a mild hypertension first appearing on the third day post partum; no 
other signs or symptoms of toxemfa AA'cre manifest. 

If Ave divide all patients into tAvo groups, the one comprising patients 
Avith normal proportions of aAmilable AA'ater and the other those Avith 
excessive Avater, Ave find a remarkable difference in the incidence of 
toxemia. Among 141 patients Avith normal proportions of aAmilable 
AA'ater, 2 (or 3) developed hypertensiA'e toxemia (mild pre-eclampsia), 
an incidence of 1.42 (or 2.13) per cent. In the 39 patients haA'ing ex- 
cessive water, 9 became unquestionably toxic, and an additional T shoAved 
borderline blood pressures (near 140/90) before or after delweiy. Four 
of these patients had only a post-partum hypertension. Thus the in- 
cidence of pre-eelampsia Avith hypertension is at least 23.1 per cent. If 
the borderline eases all be included, and certainly they Avere not strictly 
normal, the incidence of toxemia Avould be 41.0 per cent. 

In brief, it Avould seem that a high proportion of pre-eelamptic pa- 
tients accumulate extracellular Avater in abnormal amounts before hyper- 
tension, proteinuria, or (often) excessive Aveight gain becomes evident. 
Not all patients shoAving such abnormal Avater retention, hoAvever, aviII 
later develop the signs and symptoms of pre-eelampsia. Since most of 
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If curves approaching the form of tliose draim in Pig. 2 actually do 
describe the relation between body weight and the proportion of avail- 
able water, then the data in Fig. 1, for pregnant women, become more 
comprehensible. "We need no longer consider that pregnancy doubles the 
available water of the 100-pound woman and adds no Avater in the 200- 
pound subject, but rather that pregnanc.y merely shifts upAvard the 
cur Am for all pregnant Avomen. 

(The data of SteAvart and Rourke^ fall considerably beloAv the volumes 
found by other investigators. The reason for this is very probably the 
fact that SteAvart and Kourke® base their calculations upon the serum 
thiocyanate concentrations as determined at thirty to forty minutes after 



BODY WEIGHT 

Pig. 2. — Published data of other writers, for available water in nonpregnant adults. 
Data of Brodie, Brand and Leshin (X) for men. using bromide method. Data of 
Crandall and Anderson (A) and of Stewart and Kourke (•) for women, using 
thiocyanate method. 


the injection of the thiocyanate. It has been shoAvn by Goudsmit, Louis, 
and Scott,® and by Gilligan and Altschule" that the calculated A'olume 
of available Avater is considerably loAver at this time than are the Amlumes 
calculated from serum concentrations determined some hours later. 
Perhaps the thiocyanate does not become distributed uniformly in extra- 
cellular Avater Avithin half an liour, and the calculated volume of aA-ail- 
able water is too Ioav. Or perhaps A\'ith longer equilibration periods some 
thiocyanate enters certain cells or is bound in some manner, thus giAung 
falsely high A'alues for the available water. The latter possibility aa'OuM 
seem improbable from observations made by several AATiters : the calcu- 
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of the data leads to the conclusion that the available water measurements 
are more reliable than total weight gain in picking out potential toxemia 
patients. 

When we consider rapid weight gains, we again find that many pre- 
toxemie patients do not show any abnormality. In the first place, rapid 
weight gain is very frequently absent in developing toxemia. For in- 
stance, in a series of 236 pre-eclamptic eases occurring in 1935 and 
1936, rapid weight gain (more than l^/^ pounds per week) preceded hy- 
pertension in only 22.9 per cent of cases. (No account has been taken 
of rapid weight gain after the appearance of hypertension.) Seeond, the 
majority of patients witli exce.ssive available fluid had not shown rapid 
weight gain at the time of the test. 

LOSS OF AVAir.ABLE WATER IN DELIVERY AND EARLY PUERPERIUJI 

We have not made a systematic .study of tlie extracellular water just 
before and just after delivery, but in 52 eases the measurement of avail- 
able water was repealed post ])arluni. The original determination was 
made anywhere from one day to as mueli as five weeks before delivery. 
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Pig. 4. — Tlie loss of available water from the time of the ante-partum measurement 
until the sixth day (average) post partum. Patients grouped in the normal area of 
Fig. 1. □ Patients grouped in abnormal area of Fig. 1, denoting excessive available 

water |. Patients developing toxemia arc indicated by T. 


while the repetition was usually made on the fourth to sixth day post- 
partum. Thus many of the patients gained or lost unknown volumes of 
extracellular water between measurements, and the data, have little 
quantitative value. 

These measurements of available water, made post partum, do have 
some value, in that they demonstrate that those patients coming within 
the “abnormal” area in Fig. 1 are the individuals who lose the most 
water between the times of the first determination and the post-partum 
repetition of the test. In Fig. 4 we have plotted the frequency distribu- 
tion of these water losses, and indicated which patients had come within 
the abnormal area, and which ones developed pre-eclampsia. Of the 3 
patients who had excessive available water at the time of the antepartum 
test, 25 had rechecks; 80 per cent of these lost unusually large amounts 
of available water between tests. 
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the patients in this group were put on a diet restricting salt, water, and 
calories, it is conceivable that the development of pre-eclampsia was 
modified or even aborted. 

Toxemia of pregnancy remains essentially undefined. We are learn- 
ing more and more of its signs and symptoms, and by routinely taking 
l)lood pressures in pregnant women, we are today diagnosing toxemia 
in patients who would otherwise, and in another time, liave been con- 
sidered normal. Hypertension is not universally present in toxemia, nor 
is its presence a sine qua non for the diagnosis of toxemia. This might 
be emphasized hy citation of statistics on eclampsia. In a series of 215 
eclamptic patients, the systolic blood pressure was consistently less than 
150 mm. Hg in 84, or 39 per cent of all cases. In about 12 per cent 
the systolic pressure was less than 140 mm. Hg whenever measured. Hy- 
pertension is merely a sign, and possilily a late sign, of some fundamental 
disturhanee, the nature of which is unknown. Perhaps water retention 
is an earlier and even a more general sign of the disturbance which we 
call toxemia. 



TOTAL WEIGHT GAIN 

Pig. S. — The relation between excessive weight gain and excessive water gain in 
late pregnancy. Most patients with excessive weights gains do not have excessive 
available water, and do not develop toxemia. 

RELATION OF U^IGHT GAIN TO EXTRACELLULAR WATER 

It is a common clinical practice to weigh the pregnant patient regu- 
larly, because edema formation may often be revealed by the excessive 
or rapid weight gain. It is interesting, therefore, to compare the weight 
gain with the measurements of extracellular water. Keferenee to Pig. 3 
will show that there is some correlation between the total weight gain 
and the proportion of available ■water. Yet in the 2 patients gaining 
i^ore than 60 pounds, the proportions of available water were perfectly 
normal, indicating that these women had gained protoplasm. On the 
other hand, half of the women having too much available water had 
had normal total weight gains (less than 20 pounds). A consideration 
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The component parts of the ovaiy, aside from the ovum are: 

1. The granulosa cells 

2. The theca interna 

3. The stroma of the ovary 

4. The vascular bed 

5. The corpus atreticum 

Stimulation of the ovary by the anterior pituitary -will depend on 
the quality, quantity, and admixture of the various gonadotropic fac- 
tors of the liypophysis as well as tlic sensitivity and receptiveness of 
the various comiDonents of the ovary. Any disturbance in this intricate 
and delicate mechanism may cause an imbalance with consequent se- 
quelae that will effect not only the anterior pituitary-gonad balance 
but also distant organs as the uterus, endometrium, genital tract, and 
breasts that depend on balanced sterol production. 

It has been well established that the ovaries of experimental animals 
react in different ways to the various gonadotropic factors. 

For instance, Engle’’’ has shown that the immature mouse ovary re- 
sponds to extracts of pregnancy urine by exhibiting follicle atresia, 
luteinized follicles, and no ovulation, but responds to e.xtracts of the 
anterior pituitary by follicle stimulation and ovulation. In the hu- 
man being, the consensus has been that anterior pituitary-like sub- 
stances fail to stimulate the ovary to produce follicle maturation, ovula- 
tion, and corpus luteum formation (Geist,'' Hamblen and Ross®). The 
recent work of Davis and Koff,® and Siegler and Fein" tends to show 
that such stimulation may be obtained by the use of pregnant mares’ 
serum. In previous communications, we have maintained that neither 
anterior pituitary extracts, nor equine, nor chorionic gonadotropins 
were capable of producing orderly maturation of follicles, ovulation, 
and corpus luteum formation in patients with nonreceptive or sub- 
normal ovaries (primary ovarian insufficiency). However, in patients 
with normal ovaries, the normal processes may be augmented or even 
duplicated.®’ ” Hartman^'’ has shown that in the rhesus monkey, though 
ovulation could be induced, there was no guarantee that an endocrine 
condition favorable to the implantation of a fertilized ovum existed. 

The purpose of this communication is to point out that the various 
gonadotropins undeniably are capable of stimulating the human ovary. 
■What is the nature of this stimulation as seen histologically in the 
normal and subnormal ovary? Though ovulation cannot be induced 
in certain subnormal ovaries, nevertheless certain components of the 
ovary are responsive which may account for the clinical improvement 
seen in certain cases of oligomenorrhea, amenorrhea, menorrhagia, dys- 
menorrhea, etc. 

HISTOLOGIC CONSIDERATIONS 

A. Ovarian Stroma . — The stroma of the ovary is as much a gland of 
internal secretion as is the follicular apparatus. In various expeii- 
mental animals the part played by the stroma cells is more clear y 
defined. The stroma may be influenced directly by the anterior pitui- 
tary or by its contiguity to active granulosa cells. The latter fact is 
clearly brought to point in the examination of granulosa cell tumors. 
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SUMMARY and CONCLUSIONS 

We have measured the body water available for thiocyanate distriliu- 
tion (extracellular water) in 180 normal women in the last six weeks of 
pregnancy. 

A curvilinear relationship is found between the body weight and the 
proportion of body weight represented by available water. On the basis 
of the few published data, it is suggested that a similar relationship 
exists in nonpregnant women. 

Patients who are found to have excessive available water, although ap- 
parently normal otherwise, are prone to develop the classical signs and 
symptoms of pre-eclampsia. Pre-eclampsia very seldom appears in those 
patients having normal proportions of available water in late pregnancy. 

Measurement of available water affords a more reliable index to the 
clanger of developing toxemia than does weight taking. 

Patients who have excessive extracellular water in pregnancy will 
have lost large amounts of this water by the sixth post-partum day. 

We wish to tnke this opportunity to thank Drs. S. A. Cosgrove, J. F. Norton, 
and E. G. Waters for reading and criticizing the typescript. 
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histologic changes in the ovary following 

GONADOTROPIN ADMINISTRATION^' 

Robert B. Greenblatt, M.D., Augusta, Ga. 

(From the Department of Bxperimental Medicine, University of Georgia School of 

Medicine) 

INTRODUCTION 

'~PHE interrelationship of the anterior pituitary and the gonads was 
A first demonstrated by Zondek and Asehheim,^ Smith and Engle- 
in 1927. The utter dependency of the gonads on the anterior pituitary 
is readily appreciated. Less understood, however, is the controlling in- 
fluence exerted by the gonads on the h.^Tiophy-sis. On first thought it 
blight seem that the main concern of the anterior pituitary-gonad re- 
lationship is the maturation of the Graafian follicle, the expulsion of 
ifle egg, and the formation of the corpus luteum. Such a conception 
fails to take into account the component parts of the ovary that are 
subject to stimulation and play a role in the anterior pituitary-gonad 
complex. 

Ass*(^iatlo'n*" Scientific Committee of the American Medical 
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Fiff. 2. — Note tlio polyhedral lipochronie cells in the juxtamodullary region of the 
ovary of a rabbit following the administration of ir>0 units of chorionic gonadotropin 
(pranturon) for tliroe days with iaparotoniy on the fourtli day. Note how they re- 
semble interstitial cells of the testes. 

Pig. 3. — Note that all the sti'oma of the rabbit ovary except the cortex, the granu- 
losa cells of the follicle with its surrounding theca Itave been transformed into a 
lipoid containing interstitum following the administration of 1 mg. of stilbestrol 
(synestrol), for four days, lajiarotomy on fifth day. 
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The connective tissue surrounding focal masses of granulosa cells fre- 
quently shows heavy deposition of lipoids^ (Fig. 1). In the rabbit 
ovary, polyhedral lipoelirome cells are occasionally seen in the juxta- 
medullary region, particularly after small doses of gonadotropins (Fig. 
2). These resemble the Leydig cells seen in the testes. Under certain 
conditions these stroma interstitial cells are so stimulated that all the 
stroma of the rabbit ovaiy is transformed into lipoid containing inter- 
stitum except for the granulosa cells and the surrounding thecal 
stroma (Pig. 3). This would tend to show that the interstituin of the 
ralibit ovary is not the same as the theca interna for both may respond 
to different stimuli although frequently responding to the same stimulus. 



!•— Granulosa cell tumor (mature homogeneous type). Note the periepithelial 
lipoids (stained black) in the stroma simulating a thecalike reaction. 
iSudan III hematoxylin-stained frozen section, X150.) (Reprinted from Greenblatt, 
R. B.. Greenhill, J. p., and Brown, IV. R. ; Am. J. Obst. & Gtnec. 37: 929, 1939.) 

Ill the human ovary, the stroma response is not as clear-cut. Certain 
patches of stroma may take on a hypertrophied and vacuolated appear- 
ance (Pig. 4)^ and the stroma cells in certain areas become more fusi- 
form and full with larger nuclei but the transformation is not so marked 
as to arrest attention. An interstitial stroma cell response, in a measure 
comparable to that seen in the experimental animal, may be seen in tlie 
liiiman ovary. This occurs in the stroma about the corpus atreticum. 
This is seen Avith regularity after gonadotropin medication. Enlarge- 
ment of the corpora atretica occurs with neiv fibroblastic activity in 
the core of the body, and at the periphery there is a re.iuvenation of 
tlie stroma which is merely a reawakening of dormant theca interna 
cells (Pig. 5)^ Avhich had become incorporated into the basic substance 
of the ovar.v. These appear as a palisade of pol.vhedral cells that re- 
semble the Leydig cell or the paralutein cell of the mature corpus 
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The luteinization of the theca interna occurs about the maturing fol- 
licle; after ovulation occurs the luteinization becomes increasingly abun- 
dant in the granulosa cells and further deposition of lipoids in the 
theca is arrested. If atresia of a somewhat maturing follicle occurs, 
then the hypertrophy and vacuolization of the theca becomes very pro- 
nounced. With impairment of the follicular apparatus by degeneration 
of the granulosa, compensatory theca cell hypertrophy seems to occur. 
Following gonadotropin medication theca cell luteinization about atretic 
or cystic unovulable follicles is the most constant and consistent stroma 
cell change (Fig. 6). 

B. The Follicular ApparaUm . — ^]\Iost striking are the changes in the 
follicular apparatus of the ovary. Marked cystic dilatation of the fol- 
licles (distended with cloudy follicular fluid) lined by one or two seem- 
ingly compressed layers of granulosa cells showing chromatolysis and 



Pig. 7. — Note the atresia of tlie follicles at A and B. Proliferative follicle juxta- 
posed at C. Biopsy of human ovary following 90 units of pregnant mares s^rum 
(gonadogen'j administered intravenously: laparotomy aftcon hours later on sixteentn 
day of cycle. Note the current corpus luteum in gross drawing of the ovary. 


pyknosis was the reaction most commonly present in all ovaries regardless 
of the type of gonadotropin medication, but most apparent after preg- 
nant mares' serum (Fig. T). Minimal to marked hypertrophy of the 
theca inteima accompanied the follicular atresia. Frequently juxtaposed 
were follicles in various stages of maturation. Evidence of maturation 
of the follicle includes increase in size of the follicle, the wall lined by 
several layers of granulosa cells showing active proliferation as is evi- 
denced by occasional mitotic figures, as well as signs of active secretion 
as is shown by the presence of Call-Exner bodies and the slight loosen- 
ing of the granulosa by a coagulum giving the “streaming-out phe- 
nomenon. The theca interna shows hypertrophy and some vaeiiolizauon 
of its cells as well as activity as is manifest by occasional mitoses, the 
perifollicular capillaries are congested (Fig. 8). Further progress m 
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liiteiim. There also appears to occur a liiteiiiization of corpora fibrosa 
with increased lipoid deposition in that area. Aside from this, in- 
creased vascularity of the minute vessels in the stroma are apparent, 
not infrequently accompanied by extravasation of red blood cells in 
the vicinity of corpora fibrosa as well as in the core of corpora atretica. 



Fig. 5. — Note the palisade of polyhedral cells about the corpus atreticum (a). The 
rejuvenated stroma cells were once active cells of the theca interna which have become 
incorporated into the basic substance of the ovary. Note the resemblance of the theca 
cells to the paralutein cells of the corpus luteum at ib). Biopsy from human ovaiT 
following a total of 90 units of pregnant mares' serum (Gonadogen administered on 
tile third, fourth, and fifth days of the cycle ; laparotomy on tlie seventh day of cycle. 



Fig. G. — Note the luteinization of the cells of the tlieca interna (Suc.an III hema- 
loxyiin-stained frozen section). Note the lipoid deposition (photographs black) m tl'.e 
”'lcrna, eighth day of normal cycle following the administration of anterior 
luitary extract (10 c.c. of gonadotropic factor). 
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maturation is marked by tlie pseudoluteinized appearance of the gran- 
ulosa cells (contain but tlie minimal amount of lipoids), marked dieca 
cell hypertrophy witli lipoid storage, increased vascularity causing the 
jutting inwards of the theca giving the irregular infolding appearance 



Fiff. 10. — Note an apparently healthy ovum about to bo wa-'hod out from the 
partially collapsed follicle on the ninth day of cycle following a course of equine 
gonadotropin. Note the dehiscence of the c.apsular part of the ovary, the rupture point, 
the basophilic coaguluin, the ovum .still situated in a recognizable cumulus, the decidua- 
like excrescence and the Call-Exner bodies in the granulosa cell layers. 



Fig. 11.— Marked congestion and perifollicular henmrrhage wUh disintegration^ 
tissue following the administration of pregnant mares’ serum ( 1-500 vmits of ame™ 
Note the pseudoluteinization of the pilecl-up granulosa cells and the njpe P J 


the cells of the theca interna. 
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■ Fig. 8. — Camera lucida sketch XIVOO showing mitoses in stratum granulosa and 
theca interna. Biopsy of liuman ovary following intramuscular administration of 90 
units of pregnant mares’ serum (Gonadogen). 



9-~~Note the pseudoluteinized granulosa cell layer (a), the hypertrophy of the 
^eus ot the theca interna (b), and the increased vascularity (c). Note tire infolding 
fnlip ® ™®™brana granulosa. Laparotomy performed on ninth day of regular cycle 
owing administration of chorionic gonadotropin (Pranturon). 
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the Fallopian tube.” We have been very fortunate in being able to 
demonstrate the process of actual rupture of the follicle in the human 
being. In this case it appears that rupture took place after the super- 
ficial wall, theca interna, theca externa, and surrounding stroma suf- 
fered disintegration by interstitial extravasation. Fig. 10 shows the 
dehiscence of the capsular part of the ovary, the partial collapse of 
the follicle and a normal ovum with its cumulus about to be expelled 
or washed out of the follicle. Note the Call-Exner bodies in granulosa 
cell layers of the follicle indicating active secretion. Note the mild 
hypertrophy of the theca interna. The only unusual or abnormal find- 
ings are the excessive extravasation of blood in the surrounding stroma 
and the tag of decidualike tissue; both probably due to marked response 
to the pregnant mares’ serum which was administercd.^- 



Pig^. 14. — Bisected ovary sliowing A, tlic fully blossomed corpus luteum : B, fresh 
corpus luteum : and C, hemorrhagic lutein cyst, following the administration of 
chorionic gonadotropin with anterior pituitary synergist (10 c.c. of synapoidin) on 
twenty-first to twenty-thii-d daj' of cycle, laparotomy on twenty-fourth day. 


The orderly maturation of tlie follicles following the administration 
of gonadotropins is not frequently seen. Unpredictable is the response 
to a given dosage. Marked follicular stimulation, iiseudoluteinization 
of piled up granulosa cell layers, hypertrophy of the cells of the theca 
interna, may be accompanied by a too vigorous response of the vascular 
bed component. The massive perifollicular hemorrhage and disruption 
of tissue is quite apparent in Fig. 11. Follicle atresia may occur be- 
cause of early degeneration of the ovum (Fig. 12), disruption and des- 
quamation of the hypertrophied granulosa cell layer. Thickening oi 
the thecal wall with premature hyaline deposition may imprison a 
normal appearing ovum, thus forming the corpus atretieum (Fig. lo)- 
Complete shedding of the granulosa cell layer, accompanied by lutein- 
ization of the theca with hemorrhage into the cavity is not infrequent y 
observed following gonadotropin stimulation. This is the hemorrhagic 
cyst which grossly may be mistaken for an hemorrhagic corpus luteuni. 
Other forms of follicular atresia may occur due either to 
liquor folliculi secretion or to its too rapid absorption leading to to le- 
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to the follicle (Fig. 9). Follicle rupture with the expulsion of the 
ovum probably occurs just prior to this phase, hut the presence of in- 
folding of the memhrana granulosa does not necessarily signify rupture 
of the follicle. Davis and Koft said, “Xo one has actually seen a fol- 
licle (human) rupture nor observed its ovum prior to its transport into 



Fig. 12. — Xote the follicular atresia and the degeneration of the ovum while still 
surrounded by its cumulus. Xote the paucity of tlie primordial, follicles in the cortex. 
Biopsy from a sterile patient witii functional amenoiThfea following the administratio i 
of pregnant mares’ serum (120 units of gonadogen) intramuscularly. X'o evidence cf 
corpora albicantes or corpora lutea was present in the sections examined although one 
abortive corpus luteum was seen. 



— ^Harly corpus atreticum. Premature hyaline deposition m the tliecal wall 
the membrana granulosa is noted. The imprisoned ovum sur- 
^ded by its cumulus appears normal. Biopsy of ovarj" foiiowed administration of 

sonaaotropins. 
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Multiple corpora liilea in the same or in each of the ovaries have been 
observed though these are usually of tlie same age. Folloiving gonado- 
tropin medication there is frequently a rejuvenation of tlie degenerat- 
ing cells of a previous corpus luteum. Accompanying this there is a 
vascular component response, i.e., fresh hcmorriiage or extravasation of 
blood into tlie cavity of an older or degenerating corpus luteum (Fia 
16). 



Fig. IG. — Biopsy of human ovary following pregnant marcs’ serum (90 units of 
gonadogen) intramusculariy, showing extravasation of blood into the cavity of the 
degenerating corpus luteum witli .seeming rejuvenation of the lutein cells. This corpus 
luteum was found deep in ttic cortex of the ovary. Above it at (A) is a large cystic 
follicle undergoing atresia. 


DISCUSSION AND CONCLUSIONS 

1. Thirty-six jiatients ranging from 15 to 49 years of age were sub- 
jected to laparotomy for various reasons, i.e., fibromyomas, legal sterili- 
zation, etc. Among these patients there was one ivlio had delayed 
menarche (age 15), several ivith functional amenorrhea, and in one of 
these it was established that bleeding ivas anovulatory when it did occur. 
Gonadotropins were administered in varying doses for several clays 
before laparotomy at a known time of the cycle. In several patients 
Avith ovarian dysfunction, such as functional amenorrhea, no evidence 
of past corpora lutea could be demonstrated in the biopsies nor ivas a 
progestinal response of the endometrium obtained following the course 
of gonadotropins. In the patients Avith normal cycles, superovulation 
Avas occasionally produced and in four instances recently ruptured fol- 
licles Avere discovered at laparotomy. It appeared that more or less 
similar degrees of stimulation of the ovary could be obtained Avith an- 
terior pituitary extracts, equine gonadotropins, and also Avith chorionic 
gonadotropins if used in sufficient dosage (about 4,000 R.U.). Chorionic 
gonadotropin Avhen combined Avith anterior pituitary synergist appeared 
to yield the most promising results, if the production of corpora lutea 
Avas taken as the goal. HoAvever, no matter Avhat type or combination 
of gonadotropins AA'as used, the most apparent histologic change Avas 
follicle atresia. 
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nlnr collapse. The occurrence of multiple corpora lutea (Fig. 14)_ in 
the same ovary following the administration of gonadotropins particu- 
InrhAf these are in different stages of development, may he accepted 
IS an indication of super ovulation (Fig. 15). The occurrence of a 
fresh corpus luteum along with a fully blossoming one is no absolute 
proof that the former is the result of the gonadotropic stimulant. 



Fig. 15. — A, Histologic section through fully cavity 

14 (A). Note the well developed fibroblastic g folds” of lutein cells. 

Qn/l 4-v.« r«-»^i-vTXTiT»<r flown D6tW^G6n tile , V +1../^ 


14 (A). Note the well developed fibroblastic ^ 4^1 3 folds^ of lutein cells. Bj 

and the mature paralutein cells growdng 'P'ic- 14 (5)* Note the 

Histologic section through the fresh corpus central cavity, 

ripening lutein granulosa cells and the hemorrhage into 
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THE SIGNIFICANCE OF FETAL ENVIRONMENTAL 

DIFFERENCES 

Lester Warren Sontag, M.D., Yeij.ow Springs, Ohio 
(From The Samuel S. Fcls Bescarch Institute, Antioch College) 

T he existence of a profusion of myths and superstitions has probably 
somewhat inhiliited until modern times scientific thought and in- 
vestigation into maternal-fetal relationships from the standpoint of 
how fetal development may be influenced by varying maternal factors. 
During the last twenty years, however, many facts and some very inter- 
esting hypotheses have accumulated in the literature of various fields — 
medicine, physiology, ])sychology, and bioclicmistry. The level of hor- 
mones in the mother’s blood, the presence of drugs or toxins, the pres- 
ence and level of certain food elements may all be thought of in the 
broader sense as constituent parts of the fetal environment. So also 
may such sounds or meclianical pressures as are perceptible to the fetus, 
and such maternal factors as emotional state, physical activity, fatigue, 
etc., which may alter in any way maternal blood levels of hormones, 
food elements, waste products, or oxygen. 

Together such factors represent an environment as complete and 
probably fully as important as the social, pliysical, nutritional, and other 
components of the environments of infants or children. Since the period 
of intrauterine life is the period of actual formation of almost all adult 
structures, adverse environment during this time would undoubtedl)'' 
occur more frequently and be of much greater eventual importance 
than at any other period were it not that the fetus is in certain ways 
protected by factors which tend to maintain at a near constant level, 
many environmental constituents. The homeostatic characteristics of 
the mother’s body and its ability to maintain within narrow limits such 
blood constituents as chlorides, sugar, amino acids, calcium, phosphorus, 
iron, etc., eliminate many environmental extremes. The barrier offered 
by the placenta to certain substances protects against many infectious 
organisms and agents. The protection offered b.y maternal abdomina 
wall, uterus, and the amniotie fluid to mechanical and sound stimulation 
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2. Aside from the changes in the follicular apparatus, there occurred 
important changes in the other components of the ovary, i.e. : 

a. Marked theca cell hypertrophy Avith luteinizatioii; 

b. Eesponse of the vascular bed as seen in increased capillary conges- 
tion, extravasation of red lilood cells into areas of loosened stroma and 
into the core of corpora atretica as Avell as in degenerating corpora 
lutea; 

c. Indistinct activation of patches of cells in the ovarian stroma; 

d. Eejuvenation of the dormant but once active theca cells that were 
incorporated into the basic substance of the ovary by forming a cellular 
wreath about the corpus atreticum. These reactivated cells take on a 
truly “interstitial cell” cpiality. 

It is felt that tlie reactions in these component parts of the ovary are 
probably responsible for the occasional beneficial results seen following 
the use of gonadotropins in certain conditions as functional amenorrhea, 
oligomenorrhea, some types of dysmenorrhea, certain types of mastalgia 
and menometrorrhagia. 

3. Since the prime interest in the employment of gonadotropins is an 
attempt to rectify ovarian dysfunction which manifests itself as func- 
tional menorrhagia or functional amenorrhea or sterility, the impression 
has gained currency that these disturbed entities are functional rather 
than organic. It must be stressed that structure and function are in- 
dissolubly linked to each other. The concept of functional disturbance 
Avithout organic disturbance must be relegated to the scrap heap of 
obsolete theories.^^ In the evaluation of the histologic changes in the 
human ovary folloAving the administration of gonadotropins, it must be 
borne in mind that more or less similar changes are seen in the ovary 
in some types of dyspituitarism (as in idiopathic hirsutism, certain types 
of menorrhagia and secondary amenorrhea): in hyperprolanemia (as 
in hydatid mole or chorionepithelioma ) ; in pregnancy and pubescence;^'* 
in fetal OAmry under the influence of pregnancy.*^ 

4. It is evident, hoAveAmr, that orderly follicle maturation and ovula- 
tion and corpus luteum formation in patients Avith ovarian dysfunction 
was not attained. It is hoped that proper dosage, time interval and 
combination of gonadotropins may yet yield more desiralile results, so 
that it may be used in the anovulatoi'y sterile Avoman. 
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